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Glare Factors— 
New Guides 
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to Eye Comfort 


By GEORCE GILLEARD 
WILLIAM WEIBEL 


method Valuation must be practi 


ippled, and generally aeceptabl 


tors are the new guides to eve 


comfort 


actors are complete in themselves 


apphed with no further computations 
factors recognize size 


and brightness of source, 
position and brightness ratios of surrounding areas 
Recent 


work by Guth and Logan and the Q & Q 
Committee has indicated that the weights of size, 


ightness, position, ete. may be different from that 


llow 


aul 


in the original glare factor work 


erous checks have 


indicated that the 


Which may be introduced do not material 


e conclusions that may be drawn by the 
glare factors. Because there is still hope that 
the newer knowledge may be applied to glare fa 
tors, the present tables are all labeled as “provi 


Sl nal 
A variety of room 
luded on 


desirable 


sizes and mounting heights 


that 
identified 


are in 


each glare factor 


chart so 
quickly 


several 


orientation may be 


Comparison of charts for luminaires re 


the more desirable luminaire for a given 


room 

The 
appli ation can be 
rhe reflector 
and finishes all influence 


omftort 


design of a practical luminaire for a definit: 


aided by a study of glare fa 
shielding 


tors contour, materials 


the final factors and eye 


For example, experience with glare cal 


that 
panels having an area of about 200 


ulations for offices and has shown 


schools 
luminous sice 


square inches should not exceed approximately 225 


aw? 
footlamberts or one-half candle per square inch in 


brightness if the 


resulting glare factor is to be 


For this 


35 degrees is advisable.* 


naintained at a desirable value.* same 


reason, louvering of at least 


Glare factors increase in less desirable 


size as 
onditions of luminaire and interior are experi 
d. An installation of well-designed luminaires 


have, for example, a glare factor of 10 


en interior 


in a 
This is in comparison with a factor 


{00 for an installation of diffusing globes pro 


ding the same average illumination in an identi 


al interior. This does not mean that the latter is 


given th proper plac }) times as glaring, but it will be very definitely 


more Expr rience to date indicates 


tl 


uncomfortable 
at glare factors of 15 or below are very comfort 
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sl Glare Factors {& 


f Diffusis Globes 


Z 
otlamberts Br 


ightness 


Wath » BF. Werking Plane 


Height Abowe Ficer ’ 
width Length 


types 

bse at the 

side of the room and has raised 
isually from his desk work to a horizontal 
The degree of visual comfort 


by the direct glare of 


TABLE II. Provisional 


Glare Factors for 40-Ft-c 
Installations 


of Bare Fluorescent Lamps of 
Average Brightness of 1625 Footlamberts 


Ceiling 75% REF, Walls 50% RE: Working Plane 15%, RF 


Height Above Floor (Feet 


9 10 12 
Units Units Units 
End Cross End 

wit wit 


Units | Units Units 
Cross End 


wise wise 


Units Units 
Cross End Cross 
wise wite wite wise 


Room Width 


Factors for Abowe Table to Correct for Other Wall 
Cenlng Refiectanc 


and 
es at 4 Fr 


Multiplying Factors for Other Footcandle Levels 


Multiplying Fac 


tors for Above Table to Correct for Other Wall and 
Ceiling Reflectances at 40 Ft-c 
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the luminaires and lighted ceiling areas, is indi 

eated by the glare factors 
Tables III, V, VI and VII 

the Electrical 


These tables attempt to provide representative and 


were prepared by 


Testing Laboratories, Incorporated 


practical data for the luminaire types but, due t 


necessary economies of time and space, do not pro 
vide factors for all room sizes and lumi mount 
ings. In most cases, the given data 
tended, by inspection, to provide 

for rooms and mountings not specifi 
Note that the con putations for these 
were made for the mutial condition of a 50-foot 


‘andle (maintained) installation and reflectances 


of 75 per cent for ceiling and 50 per cent for walls 
The average working plane reflectance of 15 per 
cent was mentioned above. The tables include mul 
tiplying factors for other footcandle levels 


Tables I, IT and IV 


were prev jusly published ; 


included for 
Thev are 
diffusing globes, bare 
and incandescent indirect luminaires. Note 

these differ from Tables IIT, V, VI and VIT in that 


they are for the initial conditions of a 40-footeandlk 


tions of fluorescent 


maintained) installation 


Examples and Comparison 


The following glare factors taken 
each of the seven tables, and | 
parison. A room 20 feet wide and 40 feet 
assumed to have luminaire mot 
feet above the floor 

The observer seated at the 
20-ft side of the room, is view 
Endwise” 
luminaires are mounted with their leng 


to the 40-foot sides of the room. “Thnits ¢ 


the room. “Units indicates 


CHART A.-A Comparison of Provisional Glare Factors 
Typical Luminaire Types in 50-Footcandle Installations 
Room 20° x 40’ 


Ceiling 75% RF; Walls 50% RF; Working Plane 15% RF 
Glare Pactor 


Units 
Endwise 


Coefficient 
Units of Luminaire 
Crosswise Utilization Efficiency 


Luminaire 
Type 


1 Diffus 


»be Incandes 


Bare 
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TABLE III.—Provisional Glare Factors for 50-Ft-c 
Installations of Two-Lamp Semi-Direct Plastic 
Side Fluorescent Fixtures for 96” Slimline 
Lamps. Shielding 20 Degrees Crosswise 


Ceiling 75% RF: Walls 50%, RF: Working Plane 159 RF 


Pe 10s 


Mounting Height Above Floor 
10 
Room Room 
Width Length Units Units Units Units Units Units 
End Cross End Cross- | End Cross 
wise wite wit wite wite wise 


Multiplying Factors for Other Footcandle Levels 


at the observer views the same room, 


same position, but that the luminaires 
been mounted with their length parallel t« 

the 20-ft sides of the room 
Luminaire types 1 and 2 are included on Chart 
“A” as well-known, typical luminaires which, al 
though “efficient” are definitely undesirable as 
regards seeing comfort for critical tasks. In con 
trast, types 6 and 7 are well designed for delivery 
of light to the 


desirable glare factors 


working plane and have very 
Note that luminaire effi 
ciency is not a reliable indicator of luminaire per 
formance either as regards quantity or quality of 
light. Further, a well-designed luminaire can have 
both high utilization of light and low glare factors 

The luminaire of type 3, with plastic side panels 
and modest shielding, illustrates good functional 


design. This luminaire was developed for store 
lighting and was intended to provide illumination 
for vertical surfaces as well as provide attraction 


Glare Factors—GQilleard-W ethel 121 





result in 


IV..Provisional Glare Factors for a 40. Ft« 


Installation of Silvered Bowl Lamps 
Average Ceiling 


TABLE 
Indirect 
in Shallow Reflectors 


Brightness About 100 Footlamberts 


RF Wally % RF. Working Plane 15% &F 
ne Mewht ‘feet 
feom Boom 


width Length 


means 


roposed 


TABLE V.—-Provisional Glare Factors for 50-Ft-c 
Installations of Four-Lamp General-Diffuse White 
Shielding 


Louvered Fluorescent Fixtures 
30 Degrees Crosswise and Longitudinal 


Ceiling 75% RF. Walls 50% RE: Working Plane 15%, RF 


to Cerrect for Other Wall and 
0) Ft-< 


ws for Abowe Table 
Cerling Reflectances at 


Mounting Herght Above Floor (Feet 


, 10 3 
Room 
tor Other Footcandle Levels Length Units Units Units 
End Cross Cross 
wise wite wise 


Multiplying Factors 


ontin 


1im) ft 


: 


Multiplying Factors for Other Footcandle Levels 
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installation. Application is made by comparison 
within a chart or between two or more charts. In 
general, the lower glare factors are more desirable 
for interior areas where critical seeing tasks are the 
rule. Higher glare factors are of value chiefly 
where the lighting installation is at least partly in 
tended as attraction lighting, such as for super 
markets. A luminaire design is aided by a study 
of glare factors for given lamp types. Such items 
as reflector contour, materials, finishes, etc., influ 
ence the final factors. A study of glare factors for 
a given luminaire provides useful information for 
installation of the luminaires, especially where a 
considerable variation in shielding and/or bright 
ness is apparent when viewing the luminaire from 
endwise and crosswise position. In some cases, such 
as a low brightness aluminum troffer, the glare 


factor for crosswise viewing or the luminaire is a 


TABLE VI.—Provisional Glare Factors for 50-Ftc 
Installations of Two-Lamp 40-Watt General Diffuse 
White Louvered Fluorescent Fixtures. Shielding 
40 Degrees Crosswise and Longitudinal 


Ceiling 75% RF; Walls 50% RF; Working Plane 15% RF 


Mounting Height Above Floor (Feet 


8, 10 3 
Room Room > 
Width Length Units Units Units Units Units Units 
End Cross End Cross End Cross 
wise wise wite wite wise wise 


putation made 


lation and 


Multiplying Factors for Other Footcandle Levels 
Footcandles 410 


Multiply by 
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TABLE VII.—Provisional Glare Factors for 50-Ft- 
Installations of Single-Lamp 40-Watt (Low 
Brightness) Fluorescent Aluminum Troffers 
Shielding 40 Degrees Crosswise. 


Ceiling 75% RF; Walls 50% RF; Working Plane 15% RF 


a 


= 


Mounting Height Abowe Floor (feet 


10 3 
Room Room 
Width Length Units Units Units Units Units Units 
End Cross End Cross End Cross 
wise wise wise wise wise wise 


very small per cent of the glare factor of the same 


luminaire when viewed endwise 
It is felt that the Glare Factors of Harrison and 
Meaker, based on factual photometric data and re 


quiring no special equipment or further computa 
tions for their application, are valuable and prac 


tical aids in luminaire design and application 
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That the Blind May See 


Relighting Program in School for the Legally Blind 


By WILLIAM G. DARLEY 


The concept of “sight-saving” has been under 
s provided by study in publie schools since the turn of the cen- 
on of children tury. There are today many sight-saving classes in 
In other public school systems. As a rule, students are 
are eligible for admission to them if their visual acuity 
» children ranges between the 20/200 aforementioned up to 
to 40 1) 70.* Large print textbooks and numerous other 
however large-sized classroom materials are available for use 
annot read by the students in these classes. The visual en- 
textbooks. in vironments in their sight-saving classrooms are also 
ad Braille by isually given special attention. The first really good 
all electric lighting for schoolrooms in many commu 
read Braille nities has been installed in a sight-saving classroom 
see what Also, the use of light-finished furniture, good 
s rather than wit! painting, and better window shading have often 

a further handicap been first tried in these rooms 
Braille can be read The superintendents of residential schools for 
not one to be en the blind have been giving the concept of sight 
dis even by those with saving special consideration for the past decade 
apped ee reading Their first goal was to have suitable large-print 
excessive fatigue, thus textbooks published since the available large-print 
task. In time. this books used by the long established sight-saving 
see” with finger classes in the public schools were not adaptable 

uld be. Eve 


experience r re 2 en to 2 70 n sight saving classes, from 
20/2 schools for the blind, from 20/200 down 


ties range as follows In regular classes, from 


sual acuity of 20/200 is just able to see at 20 feet 


ye can see equally well at 200 feet 


Superintendent W. E. Allen of the 
Texas School for the Blind and his sec- 
retary, Miss Mildred Stewart. The 
desk is illuminated by a U-shaped 
arrangement (inset) of four 40-watt 
aluminum-sided, louvered units. Illu 
mination on the desk is 80 footcandles 
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The available texts were not correlated with Braille 
textbooks, nor did they cover all of the subjects it 
would be necessary to teach ; furthermore, they did 
not make adequate provision for students above the 
sixth grade. The residential schools carry students 
through to the completion of their high school 
work. It would have been rather pointless to start 
students to reading the available large-print texts, 
only to have to change them over to Braille in order 
to complete their education. Also, since all of the 
students in a class should study together, their 
texts should be the same whether they are reading 
Braille or print; and there is always the possibility 
that a student’s acuity will degenerate below the 
visual threshold for reading the large print, at 
which time the transition to Braille would be made 
much easier if the text stood firm and unaltered. A 
few years ago, the National Printing House for the 
Blind undertook a program leading to the ultimate 
provision of large-print textbooks correlated with 
available Braille texts through the high school level 
These texts are available for all grades up to the 
ninth at this time and will be complete through the 
high school level by January 1953, according to 
present plans 

Mr. William E 


Texas School for the Blind, has been one of the 


Allen, Superintendent of the 


motivating forces behind the changeover in think 
ing with regard to the education of partially 
sighted students in the residential schools. As soon 
as it became apparent that the full line of text 
books would be forthcoming, Mr. Allen started his 
primary classes on a new system, i.e., those wit! 
sufficient vision to read the large print were given 
printed textbooks, while those lacking this degre« 
of vision were given Braille textbooks 

Now that the “blind” were going to see, Mr 
Allen was faced with a brand new problem. Bright 


nesses and brightness ratios in the visual environ 
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In relighting the corridors, a luminaire was designed by 

the author for this application (shown in line drawings at 

left and inset, with end plate removed). Illumination 

levels across the corridor, using this single 40-watt lamp 

unit range from 20 to 30 footcandles. In addition to 

acoustical treatment and new paint, a system of Exit 
Lights has been installed 


ment had to be given immediate consideration, for 


up until now, the classes and classroom buildings 


had been operated on the basis that all of the stu 
dents were truly blind. For instance, the lighting 
in each and every classroom in the Main Classroom 
Building, irrespective of size, consisted of a single 
drop-cord with a bare lamp swinging at the end 
In the newer primary building, the classroom 
lighting was far superior — there were two small 
enclosing globes per room 

In considering how best to teach his charges, Mr 
Allen contemplated a challenging alternative to the 
two conventional teaching practices used in sight 
saving classes in the public schools 

In the early sight-saving classes, the student 
spent all of his time in a classroom set aside and 
especially treated for the visually handicapped 
students. He was, therefore, “segregated” from the 
school society. The second and newer teaching 
practice is for the sight-saving classroom to be used 
for study only, the students proceeding to regular 
classrooms for recitation. Thus, the student is made 
to feel that he is more a part of the school society 
and not “different from the rest of the kids.”” While 
this second approach is certainly better psycho 
logically, Mr. Allen is not one to be satisfied with 
even “better” measures. He believes that maximum 
educational and psychological results can be ob 
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Prior to the relighting (above), the library of the Texas 

School for the Blind was characterized by glare. In the 

new installation (below) an average of 100 footcandles of 
comfortable brightness is provided 


ng stu 


mplete 


uht expect 


classrooms 


en was the re 
lassroom desks 


ed desks. The second 
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step assigned the author the task of designing an 
ideal” lighting system, that is, ideal within the 
practical limits of the available funds. It was also 
stipulated that acoustical treatment should be ap 
plied in all classrooms and corridors 

Once the survey of existing conditions was under 
way, it did not take long to find out how important 
At the west 


end of the building, on both the first and second 


the acoustical treatment was to be 


floors, are one large room and sixteen small indi 
vidual practice rooms set aside for the study of 
music. The walls and ceilings of these rooms, of 
the corridors and of all classrooms were bare plas 
ter. While the mastery of a musical instrument is 
wonderful for the morale of the blind students, the 
cacophony reverberating down the corridors and 
echoing into the classrooms produced an auditory 
environment which was as bad or worse than the 
existing visual environment 

In the author's opinion, the most logical solution 
to the problem presented would have been continu 
ous rows of single-lamp, louvered, deep aluminum 
troffers for 40-watt T12 fluorescent lamps installed 
on two-foot centers and recessed in an acoustical 
ceiling.* Preliminary cost estimates indicated, 
however, that the cost of this system would exceed 
the available funds. As a result, the plans and 
specifications were drawn around the use of two 
40-watt F louvered fix 


tures installed in continuous rows on four-foot cen 


lamp, aluminum sided 


ters, with acoustical tile to be applied independent 
ly of the lighting equipment. An alternate bid was 
taken for the aluminum troffer system, but, as 


anticipated, the cost was “out of the money 

Late in 1950, a contract was let for the lighting 
entire Main Classroom Building and two 
Building.** Included 


in the cost was an entirely new electrical distribu 


of the 


classrooms in the Primary 


tion system insofar as secondary service entrance 
main switchboard, feeders and panelboards were 
concerned, Wherever possible, use was made of 
existing branch cireuit and switch-leg conduits 
Some idea of the extent of the change can be gath 
ered from the fact that the lighting load for the 
Main Building, “as found,” was served by one 
seven and one-half kva transformer. It is now 
served by three seventy-five kva transformers 
Lights are controlled by two or three switches in 


each regular classroom, depending on the size of 


satrate this lighting locally, ines 
ne had been nm » im the drafting reome in 

Building in Austir 

exterior building walls 

equare feet. It 


thin the confines of the 
roximately 4 


assroome 2 emall music 


two gymnasiums, a large 
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the room. The teachers, therefore, can use part, all, 
or none of the lighting, as they see fit. The illumi 
nation level in the classrooms, from the electric 
lighting, is presently ranging around 150 foot 
candles with all fixtures operating. The system, 
however, has been installed completely only about 
six months with the lamps having been in service 
relatively little of the time, due to the summer 
vacation period 

It was also the privilege of the author to do the 
engineering for the final phase of the work to be 
done by outside contract. In the Main Classroom 
Building, all relighted spaces* on the first and 
second floors and the stairwells to the basement had 
wall surfaces patched and painted Premixed wall 
paint colors were used pure or mixed with white 
paint to achieve the colors and reflection factors 
desired for walls. Premixed enamel colors were 
used in the same manner for trim and woodwork 
Cement floors and steps were painted a medium 
grey. Wall and trim paints were used pure (un- 
mixed with white) and mixed. Mixtures used were 
1:1 (white to color), 2:1, 4:1 and 8:1 (white to 
color). This resulted in a change in the reflection 
factor of the Stratosphere Blue color, for instance, 
of from 30 per cent when unmixed to 58 per cent 
when mixed 8:1 

In spaces with acoustical treatment applied to 
the ceiling, the wall color was brought up to the 
tile; where there were beams in such spaces, they 
were painted the same as the walls. Ceilings of 
rooms without acoustical tile were painted white 
Colors chosen for the various spaces were selected 
on the basis of room usage, size, orientation, out 
look, ete. For instance, the library** on the first 
floor at the east end of the building has the ceiling 
white, the walls Sun-tone (a yellow), mixed 2:1, 
and the trim Sun-tone enamel, mixed 1:1. For 
stairwells, the ceilings are white (where acoustical 
tile is not applied), walls are Sun-tone, mixed 1:1, 
trim and dado are Eye-Rest Green, mixed 2:1 and 
floors are the medium grey. Rest-rooms have Rose 
Tan walls and trim. In general, regular classrooms 
have Cascade Blue and Sea Foam Green walls and 
trim, while the very small musie rooms have 
Stratosphere Blue walls mixed 8:1 and Strato 
sphere Blue trim mixed 4:1 

The final step, which Mr. Allen hopes to take 
soon, is to be the refinishing of wooden floors in 
classroom areas, in order that their reflection fac 
tor may be raised to complete the improvement in 
the visual environment 


For those of us acquainted with the audio-visual 


“The auditorium and stage were not involved in the renovation 


**Not acoustically treated since it is largely devoted to stacks 
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conditions prior to the renovation, it does seem that 
a minor miracle has taken place in the transforma 
tion of an ill-lighted, noisy, drab environment de 
voted to the teaching of the “blind” to a cheerful, 


bright, quiet environment which was created in 


order that the “blind” may se« 
The author is indebted to Superintendent Wil 
liam E. Allen for his assistance in the preparation 


of this manuscript 


Four units of the type shown above supplied illumination 
in the 29 x 72 foot gymnasium prior to the renovation. 
The lighting (below) is provided by 18 300-watt lamps in 
standard domes with wire guards. Between 30 and 40 
footcandles are supplied. The wrestling team of the 
Texas School for the Blind is shown practicing. 


That the Blind May See—Darley 
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Lighting a Hotel Mail Board 


LIGHTING OBJECTIVE: To provide an automatic light signal device to show hotel guests whether they have any 
mail. 


Mail Board 
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MAIL SLOT 
Rack of 1 


Figure 2. 10 mail and key slots 


Installation at La Salle Hotel, Chicago, Illinois. 
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minimizing inquiries at the mail desk 
located behind the mail and information counter and are 


as an strat 


conceived to inform hotel guests at a glance whether or not 


It also has reduced room burglaries 
not visible to anyone in the lobby. There are ten 
rack units each providing openings for 100 rooms 


Lighting Installation: A hinged baffle at the en 
trance to the mail compartment pushes a plunger 
the 48-volt 
indicator lamp when a letter is inserted in the 
When the letter is withdrawn the hinged 


against spring contacts to activate 
box 
baffle swings down, the pressure is taken away 
from the plunger and the contacts spring apart 
Each unit is readily removable for servicing. A 
master switch is available in the circuit to light 
all 1000 lamps to check the panel-board for lamp 


failure 
the 


and 
230 


Installation was designed by Roy Steffin, 


hotel president, and constructed by Rapp 
Architects and Consulting Engineers, 


Chicago 


Rapp 
N. Michigan Ave., 


Illinois 


General Electric Company, 231 South 


f the application of signal ghting 
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Seeing Against Headlamp Glare 


HERE is not complete agreement, even 
among the “experts,” as to the best answer to 
the motor vehicle headlighting problem. That 
there is a problem is attested by the amount of 
tinkering with factory-installed headlamps with the 
object of alleviating glare. Glare is the attribute 
of motor vehicle lamps of which people are most 
conscious. In their attempts to overcome the annoy- 
ance of glare many designers overlook the funda 
mental requirement that headlamps should provide 
seeing distances somewhat in excess of stopping 
distances for normal driving conditions. Unfor- 
tunately even the modern sealed beam headlamps 
do not provide seeing distances in excess of stop- 
ping distances for many regularly encountered 
driving conditions. The reasons (forgetting for the 
moment physiological factors such as poor eyesight 
and fatigue) are insufficient intensities of light di 
rected far enough ahead, and veiling glare from 
approaching vehicles 
Data from previously reported researches using 
observer-drivers have shown the relation between 
beam candlepower and seeing distances for clear 
road driving,’ the effect of glare upon clear road 
seeing distance for the critical condition of a sta 
tionary opposing car,' seeing distances when ap- 
proaching another moving vehicle on a two-lane 
road,*:* and an appraisal of glare in terms of an 
noyance.* The chief objective of the research re 
ported here was to determine whether any practical 
combination of upper and lower beam patterns 
properly used could be evolved which would close 
up the present gaps between stopping and seeing 
distance values 
With sealed beam headlighting, most drivers 
“signal” for relief at distances well in excess of 
the optimum distance for depressing the beams 
This optimum distance, that is the point at which 
the seeing distance with an upper beam facing an 
upper beam and that with a lower beam facing a 
lower beam becomes the same, is 800-1200 feet be 
tween the two cars,?:* on a straight, level two-lane 
road. On this straight, level road, many drivers 
“ask” for depressing at distances up to 3000 ft, and 
usually at 1500 ft or more. Yet if the beams are 


A paper presented at the National Technical Conference of the 
Tiuminating Engineering Society, August 27-30, 1951, Washington 
D. C. Authors: Engineering Devartment, Lamp Division, Genera! 
Electric Company, Nela Park, Cleveland, Ohio 
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By VAL ROPER 
G. E. MEESE 


depressed when the cars are much more than 1000 
ft apart the seeing distance often drops below stop- 
ping distance at legal speeds. And it again often 
drops below stopping distance for the last 100 to 
200 feet before meeting.* The reason for this drop 
in seeing distance is, of course, the veiling glare 
from the opposing headlamps combined with in- 
sufficient light to counteract the glare. The recently 
developed Taylor-Pracejus illumination recorder® 
has made it feasible to add considerably to our 
quantitative knowledge of the effect of the glare 
factor. Combined with techniques employed pre- 
viously for seeing distance measurements with ob- 
server-drivers®* it provides a simultaneous record 
of footeandle intensity at the drivers’ eyes 

The Taylor-Pracejus illumination recorder is a 
paper tape recorder driven by a power take-off 
from the speedometer cable The model used in 
these headlighting tests has three marking pens 
One draws a continuous graph of footcandles 
picked up by a photocell mounted on the wind 
shield. Another draws a distance base line at one 
edge of the tape and makes a “pip” in the line 
when the horn ring is touched. The third pen draws 
a distance base-line on the opposite edge of the 
tape and makes a “pip” in the line when a button 
is pressed on a data board held in the lap of the 
data recorder riding in the front seat with the 
observer-driver 

In the present study, the following test proce 
dure was used: Two cars, each equipped with the 
test headlamps, a Taylor-Pracejus illumination re- 
corder, an observer-driver and a data-recording 
engineer, were started at opposite ends of a 1.2-mile 
stretch of straight, level roadway with a clean con- 
crete surface. The tests were run on moonless clear 
nights. Ten identical test obstacles were placed 
along each edge of the travelled road. They con- 
sisted of squares of treated paper board having a 
reflectance of 8.5 per cent. The squares were 16 
inches by 16 inches and were selected as similar to 
those used in the international headlamp compari 
sons conducted by the ICI committee at Zandvoort, 
Holland, in October of 1949. They simulate the 
hazard presented by a small animal and are seen 
about as easily as a pedestrian. These test obstacles 
were distributed ahead and behind the meeting 
point: 1500 feet ahead, 1000, 600, 300, 100 ahead, 
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Seeing distances while driving on two-lane road 
Road Width: 21 ft Car Speed: 40 MPH 
Obstacle: 16° Square with 8.5% Reflectance 


et behind Figs. 1 to 4 show the seeing-distance curves for 
0 ferent headlighting conditions tested. The 


f the band represents the total 


dimension of 
in the readings with the six observers. A 
ig-distance base line of 165 ft (from 40 mph 
included to facilitate comparison of seeing-dis 
tance and stopping-distance values 
In considering these comparisons, one should 


keep in mind that these tests were conducted under 


onditions more favorable than obtained in normal 


driving and that therefor the see ng-distance 


values shown are relatively higher than could be 


expected in normal practice. Previous test data’ 


disclosed an 


observer-driver looking for test obstacles he knows 


attention factor of 0.5. That is, an 


may be there, sees them twice as far away as he 


would if he were not knowingly participating in a 
test. This attention factor was determined for clear 

road driving. We know of no test evaluation of 
average this attention factor for the condition of meeting 
Moss low another vehicle, but since one normally pays closer 
runs were attention to the lane of travel immediately ahead 
h when another car is approaching, it is reasonable 


observer to assume that the factor is between 0.5 and 1.0 


probably of the order of 0.7 
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Seeing distances while driving on two-lane road. 


Road Width: 21 ft. 


Car Speed: 40 MPH 


Obstacle: 16° Square with 85% Reflectance 


Figs. 5 and 6 show the seeing-distance curves 
with standard sealed beam headlamps and with 
such headlamps modified ,jto incorporate an experi 
mental lower beam. The attention factors applied 
are 0.7 for the meeting portion, and 0.5 for the 
clear road portion. These data show that an altera 
tion of the sealed beam lower beam which provides 
higher intensities nearer the top right side of the 
beam pattern gives increased seeing distances. And 
these were obtained in spite of a moderate increase 
in glare values (see isocandle curves, Figs. 3 and 
4 Even so, the lower portion of the curve still 


dips below the stopping-distance line for a short 


period 

If one considers further the normally encoun 
tered changes in direction and elevation of the 
roadway, and a reasonable variation in headlamp 
aiming, it becomes obvious from an analysis of 
these data that our present headlighting system 
cannot provide seeing-distance values which are 
always in excess of stopping distances for normal 
driving on a two-lane road 

Fig. 7 shows the relation between footcandles at 
the eye and per cent clear-road seeing distances 
for the condition of a two-lane road of 21-foot 
width. These data can be of assistance in caleu 
lating the separation between lanes required to per 
mit the use of either an upper beam, or the im 
proved lower beam and yet limit the glare-produc 
ing footeandles at the eye to a value which will not 


EFFECT OF HEADLAMP GLARE ON SEEING DISTANCE 
TWO-LANE ROAD WIDTH 2!) FEET 











PERCENT CLEAR ROAD SEEING DISTANCE 


FOOTCANDLES AT THE EYE -FROM OPPOSING HEADLAMPS 
Pigure 7. 
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reduce seeing distances to stopping-distance values 
Figs. 5 and 9 show seeing-distance values as mea 
sured on a divided highway with 21-foot separation 
between lanes. The seeing distance with upper 
beams is considerably improved over that on the 
two-lane highway. But the glare annoyance (with 
only 21-foot separation) is such as to preclude the 
use of upper beams when approaching other 
vehicles within 1000 feet 

Unfortunately, divided highways with sufficient 
separation between lanes will not supplant all of 
our rural road mileage in the foreseeable future 
There still remains another method by which head 
lamps can furnish more light for seeing and with 
greatly reduced footcandles at the eye, and thus 
provide seeing distances in excess of stopping dis 
tances. Polarized headlighting has been considered 
by a joint activity of automotive engineers and 
state motor vehicle administrators.* The chief de 
terrents to its adoption are the time of transition 
the time for replacement of the vehicles now on the 
road and the problems of mixed driving incident 
to the transition period. The benefits of polarized 
headlighting safe seeing distance and the com 
forts of glare relief are fully realized only after all 
ears on the road are equipped. But during the 
transition period, seeing distances should average 
slightly higher than at present — with the promise 
of continued improvement.® ® 

The authors plan, in a further study, to use the 
Taylor-Pracejus illumination recorder to gather 
additional data on the annoyance aspect of glare 
which would supplement those presented by Finch.‘ 
The recorder can be used to correlate subjective 
evaluations of annoyance from glare with foot- 
candles on the eye. It so facilitates the observations 
that one can cover a representative cross-section of 
drivers including the factors of age, normal and 
sub-normal vision, fatigue, ete 

Taking Finch’s data* and those presented here it 
would appear that when a driver meets glare which 
he considers “objectionable” he should proceed with 
caution because the chances are his seeing-distance 
for critical obstacles is reduced below stopping- 
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legal speeds sureme ghway Research Board, National Research Council, 

March 1951 
e data reported here and 


are for single meetings DISCUSSION 
ons. The night seeing situ ~ P. Bone*: Messrs. Roper and Meese deserve to de 
than indicated by these data omplimented for their courage in dealing directly with 


ee explains the greater haz eadlamp glare. So often this troublesome problem seems 
tiene travel. We ean end to be evaded. Mr. Roper and colleagues are to be further 
" unked for the many comprehensive test programs which 

ation with a modification they have carried out in the cause of better headlighting 
am lower beam to provide th The opening sentence of the present paper mentions the 
illustrated by Figs and 6 lack of complete agreement as to the best answer in head 
We wish to acknowledge our indebtedness to ighting. Near the end of the paper, the authors mention 


the need, upon occasions, for a driver to proceed with 


General Motors for the use of their Proving Ground 


facilities and assistance in running the tests. to eaution when facing glare and that the night seeing situa 
tion averages worse than indicated by the data. But the 
Libbev-Owens-Ford for observer-drivers and to paper further says that the situation does not appear quite 
K. R. Dean, Glenn Pracejus and Frank Bowers of us hopeless as indicated by some data which I reported in 
General Electric for their assistance in the tests National Research Councils Highway Research Board Bulle 
and calculations tin No. 34 of this year 


Some explanation seems to be due. In spite of first 

Referen appearances, the data from the different sources may not be 
Seeing with Motor Car so divergent after all. Any lack of concurrence seems to 
AXAXXIII, Ne & o3a 
: me 3 be a matter of immediate objectives. Mr. Roper has con 
ette Seeing with Motor : : 
‘ sistently dealt with practical problems of devices as current 
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ly available. No objection can be made to the direct and 


concise approaches which he 
the other the 
effort to 


ion On 


so aptly employs 
1 fo 
conditions in 


the 


On hand, approach which liowed was 


deal with the ideal which the 


the road and the glare in eyes are sucl 


as to permit the eye to function at near maximum efficiency 


In other lines of engineering the ideals such as 100 per cent 


efficiency are used 


Then by measuring the per cent efficien 


device we learn how mu m there is fo 


improvement. If the ideal, or 100 per cent, in headlighting 


can be ld before us ther inspiration for 


major improvement 


That the test results from the several sources are actually 


in basic agreement and that it is mos juestion of what 


we need to see may be indicated by a couple of examples 


l t t studies which I 


that the 


reportec Was assumed 


driver should be able to see str ahead of his 


course of travel and as far ahead as he naturally looks when 


driving in clear road or in daytime In investigations 


described in the present paper the test targets are off to the 


side of the road and the criterion for 


feet 


seeing is only 16 


ahead. In looking straight ahead, the angle between 


the line of sight and the source of oncoming glare is smal! 


Therefore, any glare is more detrimental to visibility and 
needs to be reduced for 

2. Now for the 
ahead of q 
brightness of the driver’s eyes is only about 1/10th as high 


the 


omparative seeing 
other 
the 


item. When looking at far 


of the 


ranges 


straight course travel adaptation 


as when looking down at the 
for 
horizon 


“off the 
of glare located in surrounding region of the 


road 
The 


ahead, near 


edge of the near 


foreground area of maximum illuminatior reason 


this is that when looking straight the 
the relatively bright foreground acts merely as an 
axis” source 
field of view 
The effect is 

1/10th, 


reduced to 


It is not imaged on the fovea of the retina 
that 
the 


when the adaptation brightness is reduced 
opposing headlamp glare must 


about 1/10th 


orrespond 


ingly be for maintenance of equiv 


alent visibility 


So the apparent differences in data 


the 


reported depend 


mostly upon degree of visibility which is assumed or 


even the degree of safety which we are trying to accom 


plish; whether we to have no more driving hazards than 


100 


are 


in daytime, 10 per cent more, per cent more or what? 
Contrast sensitivity is a 


When 


indicat 


pretty good measure of 


that 


visibility 
reported Reference 


d that 


9 of paper some tests 


to get contrast sensitivity when cars meet uy 


to 80 per cent of the contrast sensitivity when alone in 


the 


was rece 


the beam 


about 20 


clear road with same opposing glare must 


be reduced to ep, it ed with skepticism 


But it is hoped that serious consideration may be given to 


this line of study. 


D. M. Fixcn 
plete agreement 
of 


T he 


even 


note 
the “ 


authors that there is not a 


among experts” on the best 


for 


agreement 


type 


headlight beam distribution best roadway seeing 


Even though there is no among the experts on 


the exact design, the principles for good headlighting design 


are fairly well defined 
These design features are well worth restating st this 
time to clarify the situation as to what a designer should 
We 
for 
designed 


bel 


consider as an optimum beam pattern might say that 


a headlight beam should be designed three } 
the be 


viewpoint 


asic pur 
should 


of the 


poses 1) heam for good see 


ng 


from the driver nd the headlights 


*Associate Professor, Division of Electrical Engineering, Us 


of California, Berkeley, California 
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beam from very sh 
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designed 
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top edge o Such a beam design becomes 


quite critical for ain adjustment. Therefore, particular 


attention will have paid to this property. This design 
of for 
distances be 
beam attained either through 
the 


ve a different beam pattern 


infers, of course at there will be one type aim 


open-road viewing where long visibility can 


1, and another type of 


amps or some form of beam control in open 


road country driving lamps to gi 
when 


rs 


approaching other 
Thus, a be for 


intens) 


am design which includes the features 


reduced gle for the 
the 


form of 


are opposing driver will have low 


ties in upper left-hand quadrant. This will mean some 


the 


beam will be 


asymmetric beam for 


the p 
two. With 


passing condition and 


will mean that issing the most critical 


of the the open road driving beam, there 


considerable spill-light both to the sides and above 


horizontal, whereas, with the beam designed for reduced 


s, the passing beam, it is necessary to have 


lirectional control of the light 


passing beam is very critical 


orporate su atures as will permit 


al design These fe ires would include an 


passing lamp whi would permit the 


beam. At 
filament is placed on 

The 
quite 


control of the passing lamp present, 


The upper beam 


beam is ompromise design aim 


beam would hecome eriti 


ul; therefore, it is suggested that a better aiming scheme 


be incorporated into the optic of the system than is 


that from 
the 


cur 


rently the practice It is also 


suggested an in 


maintenance standpoint, lower beam 


ised for aiming and adjustment 


for the best adverse 
is suggested that the 


and 


In designing weather headlamp, it 


practices that are used for fog lamps 


amps especially designed for adverse weather should be 


headlamp design. These features include 


‘ over the upper front quadrant of the filament 
from the 


e direct rays 


the 


filament emanating 


lens into zone from horizontal to 


upper 
This light that emerges directly from the filament 


letrimental in seeing under adverse weather condi 
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the driver 
mn the air 
ens iteelf, 
r that 

ge at 
present 
ensity that 


1 and 


esentatior 
indicate 
show the 
¢ range 
w the 
placing 


onsid 


uugh merit to 
ogram would 
r controlled 
data that 
i then be 


arger 


measurement 
ybaerver driver 


ver driver 


that 
These 


this 


yuite limited. Therefore, before any definite conchusions 
are drawn as to the limits on the illumimation at the eye 
from opposing cars for various degrees of glare, it is sug 
ested that considerably more field data be taken. This, | 


have been assured, the authors plan to do 


V. J. Roren and G. E. Meese" As Mr. Bone indicates, the 
results of his “laboratory” analysis and those of our field 
studies are not necessarily divergent We prefer seeing 
listance measurements using observer drivers because we 
threby weigh in factors which cannot be included in sta 
tionary measurements. In the final analysis, for this field, 
data on contrast sensitivity, dark adaptation, and glare 
footeandies at the «ye are of value in terms of their bearing 
on seeing distances. We believe that we short circuit a 
considerable amount of controversy when we Measure see 
ng distances with reasonably typical obstacles under driv 
ng conditions 


Our “criterion for seeing” was not “only 165 ft. ahead” 


as indicated by Bone. The distance of 165 feet was referred 
to as typical value of stopping distance from 40 mph 
Our observer drivers were looking ahead as they normally 
would approaching, meeting and proceeding beyond an 
opposing vehicle. The test targets were on the road at the 
edge and within the normal line of vision. Our drivers’ 
degree of dark adaptation was what would normally be 
encountered on a concrete road under the condition of 
meeting another vehicle. Obviously the degree of dark 
adaptation changes with traffic volume, with different road 
reflectances, and with upper and lower beams. These vari 
ubles are resolved in the driving test procedure 
The experimental lamps producing the beam that was 
ised to obtain the data of Fig. 4 incorporate some of the 
features discussed by Finch: Higher intensities directed 
near the top of the right hand side, “fog cap” intercepting 
lirect filament light, and lens and reflector design to mini 
mize reflections at critical angles from lens facets. And the 
traffic beam used in the tests described in Bulletin No. 11 
of the Highway Research Board (Reference 8) was produced 
by lamps using “ foe llaments These also had “fog 
caps” and treatment to reduce facet brightnesses. But few 
drivers liked the beam pattern because of its relatively 
sharp upper edge inherent in the design suggested by 
Finch) and there was a decided tendency to want to aim it 
so high as to cause serious annoyance to opposing drivers 
One of the first experimental two-filaments sealed beam 
headlamps had the lower beam filament at the focal point 
As an illustration of our first statement in the paper, 
Professor Finch is one of the well-qualified “experts” in 
this field with whom other experts sometimes disagree 
There is far from complete agreement on the merits of the 
n focus” passing beam filament, or of polarized head 
ghting. But even the experts agree with the driving publie 
and each other that there is need for improvement 
yf. Finch’s comments point to the need for accurate 
of any headlamp device and especially if improved 
nlong the lines he suggests. Excepting in those states and 
ities requiring periodic inspection of vehicles all too few 
service stations or garages have adequate facilities for head 
lamp aiming And drivers have not been educated to de 
mand such service. Misaim of only “% degree spells the 
lifference between good and poor performance of any head 
lamp device. Hence a satisfactory solution of this head 
lighting problem definitely demands education of drivers to 


the need of exact aim plus service facilities to provide it 


* Authors 
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Cotton Classing by Artificial Light 


ODAY, cotton men are finding that, in addi 
tion to filtered tungsten, a combination of 
fluorescent and tungsten lamps can be suffi 
ciently well standardized to provide an amount, 
diffusion, and color quality of illumination that 
will satisfy all but the most stringent of their re 
quirements. And this fluorescent combination is so 
very much lower in cost than the filtered tungsten 
that it can be installed economi-ally, in accordance 
with standard procedures, to light entire classing 
rooms fully and evenly. Classing may be done in 
any part of such rooms; it need no longer be con 
fined to the restricted areas provided by earlier 
lighting installations, natural or artificial 
Because of the really phenomenal growth in the 
past two years in interest and application of light 
ing in this specialized field, a report on the details 
for cotton men and illuminating engineers 
may be useful 
For many years the United States Department 
of Agriculture has provided leadership in setting 
specifications for lighting of cotton-classing rooms 
What is known as a Government-type skylight’? 
was developed as long ago as 1914, in connection 
with services rendered under the Cotton Futures 
Act, and since then under the Cotton Standards 
Act. Artificial lighting was tried out as long ago as 
1919 in the New York offices of U.S.D.A.’s Cotton 
Branch by use of carefully designed daylight lumi 
naires. Although this early experiment, done on a 
very limited scale, proved that cotton could be 
classed satisfactorily under artificial daylight 
lamps, and although the quality of the light pro 
vided a good daylight substitute, classing under 
the lamps was awkward and no immediate progress 
was made toward their use 
In 1931, in connection with studies of natural 
daylighting conditions in classing rooms equipped 
with north skylights, a study of the amount and 
distribution of light in such rooms was initiated 
Preliminary measurements were made in our 
Washington classing rooms. In 1935-36 the work 
was extended to include all of U.S.D.A.’s larger 
classing rooms. A summary of results is given in 
Tables I and II. In 1937 we became actively in 
terested in exploring the possibilities of developing 


Author: United States Department of Agriculture, Production and 
Marketing Administration, Cotton Branch, Washington, D. C 
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specifications that would provide satisfactory auxil 
iary lighting units for use in the classification or 
grading of a number of agricultural products in 
which color is an important factor. The informa 
tion developed in the 1937-40 studies was reported 
to the Illuminating Engineering Society and to 
the Optical Society of America in a series of three 
papers.':*;* On completion of this work, specrfica- 
tions for artificial daylighting were established to 
include: diffuse reflection over a relatively wide 
area from a wide angle source; color and energy 
distribution close to that of a moderately overcast 
sky at 7500K ; 60 to 80 footcandles*® on the classing 
tables. Since the early reports there has been an 
other* that has upheld the choice of 7500K as the 
minimum color temperature preferred in the gen 
eral field of textile color matching when the amount 
of illumination was not over 100 footcandles 
Both filtered tungsten, consisting of special glass 
filters used over high wattage tungsten filament 
lamps, and a special unit of fluorescent lamps** 
combining daylight and blue to give the required 
color temperature, were used in the 1938-40 tests 
At that time, when use of any sort of artificial 
lighting was viewed skeptically, the preference was 
given to filtered tungsten on the basis of both tech 
nical requirements for a daylight substitute and 
practical classing tests. These tests were made in 
three classing rooms, those of the United States De 
partment of Agriculture in Washington and Mem 
phis, and the Houston classing room of Anderson, 
Clayton & Co. As a result of these tests, about ten 
years ago units of filtered daylight made in the 
form of cotton classing skylights were installed in 
nearly every classing office of the Cotton Branch. 
Use of these lighting units by classing offices of 
the Cotton Branch has been spasmodic. While the 
majority of classers seemed to feel that they could 
satisfactorily class cotton under artificial light, the 
small area illuminated by single units and their 
shove the minimum of what was called Very Good for 
onditions of natural daylighting It was set above the 
so that even with a considerable reduction in lumen 


ere will be enough light for classing. For color work with 
this specification would have to be increased 

ring laboratory of ‘ f the lamgy ompanies co 

’ in providing daylight and blae flourescent lamps 

use before they were generally available to the 
engineered fixture for varying the amount of blue 

n color temperature from the 6300K of the 
bination that calculated 15.000K was als 


provided 


Cotton Classing by Artificial Laight Nickerson 135 


A Einar Ni tn 





TABLE 1.Average of Maximum and Minimum Illumination in Footcandles Read Hourly over 30-day Periods in June 
snd December. Using a Weston Photocell Meter for Certain Sky and Classing Conditions (For Horizontal Plane). 
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Branch offices in Memphis tried out installations 
of luminous-indirect and louvered direct-indirect 
fluorescent luminaires. To their surprise, most cot- 
ton men began to realize that artificial lighting 
could be practical as well as possible. Most of 
the units tried provided so much better amount 
and diffusion of light than the cotton man ex 
pected of artificial lighting that often other factors 
were overlooked, such as the color quality of light, 
or the maintenance problem that precludes the use 


of open reflectors or fixtures in the extreme dust 


eatching conditions of cotton classing rooms 

Then, while technical studies were being made, 
but before plans by U.S.D.A. for a comparative 
test were started, George A. Levy of the Atlanta 
offices of Anderson, Clayton & Co. decided to make 
his own tests. Ilis company had a new classing 
room under construction in Atlanta, and if a suit 
able way of providing artificial lighting could be 
found he was willing to try it out on a fairly large 
scale. A temporary series of different types of 
fluorescent units were installed and used in a prac- 
tical way for several months. These Atlanta tests 
included rooms lighted with luminous-indirect and 
louvered direct-indirect fluorescent luminaires 
Daylight fluorescent lamps were used, and the De 
Luxe Cool White was tried. To daylight fluorescent 
lamps blue lamps were added, with white paper 
used to reflect and mix the illumination until a 
suitable combination was found at the classing sur- 
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face. None of the lower color temperature lamps 
even in combination, was found suitable for use in 
cotton classification 

Meanwhile, the manufacturer who had installed 
all the filtered type artificial skylights for cotton 
classing called Mr. Levy's attention to an enclosed 
examining unit which they had been marketing for 
some time. Originally this unit contained three 
daylight fluorescent tubes, two blue tubes, and six 
50-100-150 watt tungsten lamps arranged on 
switches so that proportions of the various colors 
could be changed to vary the color temperature at 
will. Several units were supplied for trial use in 
Atlanta, with the suggestion that the amounts of 
the different lamps be varied until the illumination 
reached what seemed a preferred color for cotton 
The combination finally selected was 


classing use 


three 40-watt fluorescent daylight lamps, two 20 


watt fluorescent blue lamps, and four 25-watt tung 
sten filament lamps. The laboratory of a lamp con 
pany cooperated with the daylighting firm to work 
out the spectral distribution curves. The correlated 
color temperature for this combination is very 
close to T500K 

Because the unit already on the market provided 
a mixing chamber for the different lamp colors and 
was an enclosed unit designed for easy maintenance 
in dust-filled cotton rooms, and because the manu 
facturer was already well acquainted with the 
specialized requirements of the cotton industry, 
and could help to maintain some degree of stand 
ardization regarding installation of this type of 
lighting, enough of these units were ordered to 
light completely the new 70 x 80-foot Atlanta class 
ing room of Anderson, Clayton & Co. The result 
of illumination measurements of trial installations 
made with units 6 feet above the classing table (9 
feet from floor 
rows centered at different distances, 8, 9, and 10 


hung from a 12-foot ceiling in 
feet apart, are shown in Figure 1. This indicated 
that at 6 feet above the table units must be hung no 
further apart than on 8-foot centers to provide rea 
sonably even illumination. Figure 2 shows results 
for a temporary installation made in an old laun 
dry, under very bad surrounding conditions; yet 
when units were hung in rows 6 feet above the 
tables, on 8-foot centers between rows, the illumi 
nation was found to be quite satisfactory for class 
ing. On the basis of these trial installations, the 
units in the new classing room were installed in 
rows on 8-foot centers, 6 feet above the classing 
table (9 feet from the floor 
successful that all thought of providing an auxil 
Atlanta office for 


buyers who might prefer natural daylighting was 


The result was so 


iary natural skylight in the 
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Figure 1. Illumination distribution (footcandles) under 

units in experimental! installations, units hung on centers 

varying from 8 to 10 feet apart. Ceilings, 12 feet; units 
hung 9 feet from floor, in large Open room 


abandoned. A report of approximate illumination 
distribution is shown in Figure 3 

Meanwhile many small installations of this type 
of unit were being made all over the cotton belt, 
so that when this first large installation was 
ompleted there were a large number of smaller 
ones to attest its usefulness. Other installations 
have since been made in the United States and in 
offices of foreign correspondents, so that eotton now 
ean be classed under the same lighting in any 
country where cotton firms have installed it 

In the fall of 1950* an inspection trip was made 


with attention directed chiefly to seeing how the 
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Figure 2. Illumination distribution (footcandles) under 

units hung in temporary installation in large old laundry 

Units hung 9 feet from floor, from 12-foot concrete ceiling. 
FPioor dark; walls dark and dirty 
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Figure 3. Illumination distribution (footcandles) of lighting installation in Anderson, Clayton & Co.'s 70 x 80-foot 
Atlanta classing room. 


Figure 4. Anderson, Clayton & Co.'s 

classing room at Atlanta, the first large 

fluorescent type installation in a cotton 
classing room. 
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Figure 5. A 54-foot installation of fil 
tered tungsten daylight units at Can 
non Mills, Kannapolis, N. C. Room is 
fully air-conditioned. A second similar 
installation now replaces the natural 
skylight at the other end of this room 
Note auxiliary units for providing 
lighting in all parts of the room, re 
ducing shadows and contrasts 


various installations of artificial lighting in cotton 
classing rooms were working out. Many installa 
tions were visited and a report was prepared con 
taining recommendations for future installations 
in U.S.D.A. elassing offices. A 26-page office report® 
giving details of installations, with pictures to rep 
resent a good installation of each type (see Figure 
4 fluorescent-plus-tungsten, and Figure 5 for the 
filtered tungsten type) was thereafter prepared 
and circulated to all U.S.D.A. field classing offices 

Of the firms visited, practically every one using 
artificial lighting of the fluorescent type came up 
with the same findings as to amount of illumina 
To obtain 60 to 80 foot 


candles the units, when set in rows, were installed 


tion and spacing of units 


no more than 8 feet between centers, and 6 feet 
above the classing table. There was some difference 
of opinion as to color of the walls, floors, ceilings, 
and furniture. Therefore, since there is consider 
able shifting of classers within the Cotton Branch, 
it was strongly recommended that all future Gov 
ernment installations be as uniform as possible, not 
only with regard to the type of installations, but in 


the surrounding conditions as indicated below 


Walls, not darker than 8.0 
Munsell! 


Munsell and preferably 8.5 


*In the summer of 1951 the author visited installations in Memphis 
Dallas, and Houwstor Everywhere there is enthusiasm for lighting 
which remains the same, June or December. Only one ecritirism 
wes heard and that by a classer who objected to using artificial 
light and then having to go out to look at cotton in offices not 
equipped with it An increasing number of cotton firme are using 
nothing bat artificial lighting for classing 
the Cotton Branch are now so equipped, and others will be equipped 


Nine classing offices of 


as they are needed 

**A paint company in Dallas, Tex., is cooperating by making « flat 
wall paint to meet the N 8.5 specification. They identify this 
paint as a “Cotton Grading Gray 
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ot darker than ins und possibly 9. 
Munse 


structural obstructions 


depending upon he eigh f the ceiling and 


‘loors, about / Mune actory installations 
may be had with a t 
classing tables a ough gray may be satis 
factory ; 
Mats, on which a classer stands, should be black (so they 


may be used as a background for stapling 


It is important, if classification is to be kept on a 
constant level from office to office, that lamps be 


replaced with those specified for use in the unit 


Since the 7500-hour expected life of the fluorescent 
lamps is about seven times as great as the 1000 
hour rating for the tungsten lamps, they will need 
replacement less often. Life and color tests are to 
be run in our Washington laboratory in order to 
estimate how much change there may be with age 
in amount and color of illumination. On the basis 
of this study it is hoped that recommendations may 
be made for an efficient relamping schedule. It is 
suggested tentatively, that lamps be replaced when 
their lumen efficiency drops as much as 30 per cent, 
and that each office use a light meter to keep track 
of its levels of illumination. Regarding color, suffi 
tient information is not yet available to set even a 
tentative figure for relamping, for we do not know 
how much change there will be, or how much 
change should be tolerated before relamping. It is 
known that the color of lamps from different manu 
facturers varies; therefore, in each installation it 
may be wise to replace lamps with those of the 
manufacturer whose lamps were used in each ini 
tial installation. As soon as further information 
is available on life and color tests it will be re- 


ported 
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TABLE IIl.—-Results of Illumination Test of Cotton Examining Unit 
(E.T.L. Report No. 338812, November 28, 1950) 


Morizontal FPooteandies 
Ho. of feet* 
from center @ Feet below Unit 5 Feet below Unit 
of unit Feet from center (crosswise) Peet from center (crosswise) 
(length wise) .- 3 4 5 2 
Pt-c Ft-c Pt-c rt-c Pte Pt-c Pt-c 
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ents on the commercial vides a practical method for obtaining sufficient 
nining unit described above light at reasonable cost. There is no objection to 
upplied for both 6 and 5 placing the units on 7.5- or even 7-foot centers, or 
these data it becomes to having more illumination than 60 to 80 foot 

d end-to-end is the candles if one wishes to install more lighting equip- 

ind why rows of ment If the surrounding conditions are well 

feet apart at handled — the geometry of illumination and the 

ide light brightness contrasts in the field of view then one 

ould probably go as high as 200 or more foot- 

placed on candles. However, installations of the filtered 


sing tables pro tungsten type give entirely satisfactory results at 
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Figure 6. Spectral energy curves of separate and combined lamps used in the cotton examining unit. Curve 1: three 
40-watt daylight fluorescent; Curve 2: two 20-watt blue fluorescent; Curve 3: four 25-watt silver-bow!l filament lamps 
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30 to 40 footcandles. This leads to the belief that 
the urge to use more light of the fluorescent type 
may be due in part to the unconscious desire for a 
spectral distribution closer to that of daylight 
And in any case, it probably would be better to 
have even illumination, both vertically and hori 
zontally nearer table height, of fairly low illumina 
tion than it would to have a high level of illumina 
tion at table height that changes rapidly in either 
a vertical or horizontal direction. Any good illumi- 
nating engineer can figure just what should be re 
quired in a given situation, once he knows the 
problem and has data similar to those shown in 
Tables I, II and III 

While the 


laboratory had been assembling technical data, and 


practical testing was going on, our 


in October 1950 a report® was issued in regard to 


certain color changes that might be expected in 
eotton under artificial lighting 
Typical eurves for the relativé spectral energy 
distribution (through wavelengths 400 my to 700 
my, from the blue to the red end of the spectrum 
in the separate and combined lamps used in the 
shown in Figure 6 
lack sufficient 
energy in both the blue and red ends of the spec 
This 


lack is partially corrected in the examining light 


cotton examining light are 
Daylight fluorescent lamps, curve 1, 


trum to match that of daylight at 7500K 


by addition of blue, as shown in curve 2, and by the 
red, orange, and yellow contained in the tungsten 
lamps, as shown in curve 3 

While it is really the spectral distribution of the 
illumination that is important, a shorthand descrip- 
tion in terms of color temperature often is used to 
describe the color. A color temperature of 7500K 
seems to be one that satisfies cotton men as repre- 


senting the average moderately overcast sky to the 


A bluer 
is harder on the 


north that is preferred for color grading 
light 


cotton, whereas a yellower or 


higher color temperature 
pinker light (less 
blue, therefore lower in color temperature is 
easier on the cotton, tending to flatter the grade 
Use of the cotton grade standards for comparison 
tend to overcome such differences in artificial light 
ing, but if a cotton man thinks he has standard 
conditions he may not notice the difference in light 
ing enough to refer to the cotton grade standards 
as a guide in pitching this classing level. There is 
too much color difference in fluorescent lamps from 
different manufacturers to set any close color toler 
installations. However, if 


ance for fluorescent 


there is to be any consistency in appearance of 
cotton samples when a classer goes from one class 
ing room to another, the tolerances should be at 
least as close as the limits of present manufacturing 
practices will allow 

Classers are so used to the vagaries of changing 
daylight that it has taken a long time for them to 
realize just how much variation this change in 
lighting has caused them in classification of sam- 
ples. Although it is probable that a classer could 
learn to class under almost any type of a ‘‘white’’ 
light with continuous spectrum, there should be as 
much general standardization of artificial lighting 
in classing rooms as possible. He may then go from 
yne classing room to another and find the same 


kind of light 
self in more treuble with artificial light than with 


Otherwise he could soon find him 
changing dayiight conditions 

It should be kept in mind that there is a differ- 
ence between artificial daylighting and artificial 
lighting. Once the psychological adjustment is 
made toward acceptance of artificial lighting, use 
of a daylighting substitute will be found less criti- 
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Figure 7. Relative energy curves of theoretical and actual illuminants in the daylight range near to 7500K as recom- 
mended for cotton color grading, with the international staniard for average daylight—C.LE. (formerly 1.C.I.) illumi- 
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shown for comparison and reference. 


Nickerson 141 








ers. When either 
olor, or the 
within a series of samples 
mange of illuminant, is 
olor difference im 
then it becomes ne« 

ruil specifications 
nant for color grading 
ne under which the 
are being graded 
original illum: 
lluminant is one 
r differences are well 
tory grading 
for itself how 
and whether or not 


keep Ww thin that 


undards remain } igh 
ild like t 


curves 


if we wo 
ee Figure 7 for 
fairly rigid 


il itluminants), the 


im poses that artificial lighting 
1 close substitute in spectral 
has been relaxed to allow 
ent-tungsten combination de 
the need in cotton 

omical unit than is 

w of the filter type 

supplied for filter 


he eomfortable. the 


expense is increased beyond that which many com- 
panies are willing to meet. Requirements regard- 
ng color and amount of light may be met by use 
of the described combination of fluorescent and 
tungsten lamps. The additional requirement that 
the spectral distribution shall be as close as pos- 
sible to daylight is more nearly met by this combi 
nation than by the fluorescent daylight lamps used 
tut the filter-and-tungsten type still pro 


vides the closest approximation available for this 


alone 


requirement, and the expert cotton man can see 
and appreciate the difference enough so that a 
number of them who have the artificial daylight 
ing of filtered tungsten still prefer it for the satis 
factory appearance of cotton samples, even when 
the illumination level may be no more than 40 foot- 
andles, as against a minimum of 80 for the more 


usual fluorescent type installation 
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A COMBINATION of recessed fluores- 
cent and incandescent lighting is used 
for general illumination in the main 
sales area of Hermans Jewelers. Jack 
son, Mississippi. In the rear of the 
store, the low ceiling has recessed in 
candescent downlights with concentric 
louvers. Wall cases are lighted with in 
candescent strips. Adjustable incandes 
cent downlights provide illumination 
for counter displays and for the dia 
mond counter, the furring of the wall 
presented an opportunity to highlight 
this important sales area. Photo cour 
tesy Mississippi Power & Light Co. 


ILLUMINATING ENGINEERING 





Appraisal of Discomfort Glare 
On Lighted Streets 


S THERE a relation between the discomfort 
caused by glare from street lights and the ver- 
tical footcandles incident on the eye of the 
motorist? If so, is the relation sufficiently definable 
to be useful in predicting the degree of comfort to 
be expected from a proposed street lighting instal 
lation? And what is the relation between discom 
fort and the interference with seeing causéd by 
such glare? 

of factors 
Hence 


Too little is known quantitatively 
affecting discomfort glare in street lighting 
a program of studies of this subject has been out 
lined and is sponsored by the Research Subcom 
mittee of the LE.S. Committee on Street and High- 
way Lighting. The program includes both labora 
tory and field studies which, in later steps, ap 
proach similar conditions. The Putnam-Faucett 
paper’ reports the beginning of the laboratory 
work. The first field studies are reported herein 


Procedure 


Appraisals of discomfort glare were made while 
driving under 31 widely diversified street lighting 
installations in Cleveland. Test installations ranged 
in length from approximately 1000 to 4000 feet 
The installations were reasonably close together ; 
the total driving distance in an evening’s “ap 


- There 


praisal run” was approximately 25 miles 


were 10 “glare appraisers’’—-from Case Institute of 
Technology, the Nela Park Engineering Depart 
ment, The Cleveland Electric Illuminating Com 
pany and the City of Cleveland. Measurements 
were made throughout each installation, with Tay 
lor-Pracejus Illumination Recorder,’ of horizontal 
illumination near the pavement and of vertical il 
lumination at the eye position of a representative 
motorist. Street Lighting Evaluator® measurements 
of pavement brightness, obstacle brightness, and 
veiling glare were also made 

The 31 lighting installations are summarized in 
Table I 


ing from Type I 


Luminaires had light distributions‘t rang 
to Ty pe V 


2-way symmetrical 
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Average illumination level ranged from 0.07 to 
0.97 footeandles 
14 feet with upright luminaires, up to 26.5 feet 


Mounting heights were as low as 
with pendent luminaires. Pavement surfaces in- 
cluded concrete, several forms of asphalt, and brick 
Curb-to-curb pavement widths were 24 to 72 feet 
The illeminants were filament lamps, with ratings 
from 2500 to 15,000 lumens 

Appraisals were made from the front seats of 
private cars, traveling at 20 to 25 miles an hour in 
Drivers as well as pas 
sengers made appraisals ; passengers were requested 


the right driving lane 


to keep their attention on the roadway as though 
they were driving. Appraisals were made at times 
when bright oncoming headlights were at a rea 
sonable minimum. For ease of recording and chart- 
ing, the comfort-discomfort glare appraisals were 
assigned rating numbers in accordance with the 
key in Table II 

Table III shows for each installation the average 
appraisal number and a summary of the measure 
Recorder and the 


ments with the Illumination 


Street Lighting Evaluator 


Summary of Conclusions 


The great majority of our street lighting is 
glaring, in varying degree from mildly uncom 
fortable to sharply uncomfortable 

There appears to be a general relation between 
comfort-discomfort appraisals and vertical foot 
candles on the eye provided horizontal foot- 
candles on the pavement are taken into account 
as an index of field brightness 

Similarly, there appears to be a general rela 
tion between comfort-discomfort appraisals and 
Evaluator measurements of veiling glare, pro 
vided pavement and obstacle brightnesses are 
taken into account as an index of field bright 
ness 

The results of this study hold promise that fae 
tors affecting discomfort glare in street lighting 
can be dealt with quantitatively 


Comfort-Discomfort Appraisals 


One early portion of this study demonstrated 


that some practice is required, even with well quali 
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TABLE II Appraisal 


mfort Glare on Lighted Streets 


Lamp 
Lumens 
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Installation Data 


Abatting Luminaires 
Bright- in 
ness (c) View (4) 


Foliage 

Spacing Mount- Over- Inter- 

(>) ing hang ference 
slight dlight 
Slight Slight 
None Moderate 

None 

Slight 
Moverate 
Slicht Slight 
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form in their comfort-discomfort appraisals of most 
of the 3! 
average spread in their rating numbers were mostly 


installations. Appraisals with more than 
of installations where a judgment was made diffi- 
eult by low illumination level or foliage interfer 
ence 

No installation received a collective appraisal as 
favorable as “borderline between comfort and dis- 
The average of all installations was on 
side of “mildly uncomfort- 
and 


comfort.” 
the 
able.” 


others obsolete 


“uncomfortable” 


Several installations some modern 


were in the “sharply uncomfort- 
able” range 

The appraisals of some observers showed them to 
be more than lighting 
The same has been found true in comfort 


sensitive others to street 
glare 
discomfort appraisals of interior lighting.® and in 
studies under laboratory conditions.* It may well 
be contended that standards of good practice in 
street lichting should aim toward comfort for the 
more sensitive rather than simply for the average 
observers 
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Pootcandles 
Average 
Comfort- 
Inst. Discomfort 
Ho. Appraisal 


Average 
Horizontal 


Average 
Vertical 


2¢ is 0.030 
0.56 46 0.083 
7 0.13 


0.030 
089 
0.10 
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) oa8 


Several observers commented that they found it 
difficult to form purely subjective judgments. They 
particularly doubted the consistency of their ap 
praisals of the first few installations. The authors 
would have preferred to discard all first-night ap 
praisals, asking each observer to come back for a 
second night. Unfortunately, most of the observers 
could not do so. Instead, by inspection of 31 diver 
sified test installations in one evening, any incon 
sistencies in judgment of the first few installations 


were outweighed by the later appraisals 


Effects of Source and Field Brightness 


1,6.7.8.9 have found that 


discomfort varies with source brightness to the first 


Several investigators 


power, other conditions being constant. In this 
study the measured values of vertical footcandles 
and veiling glare are closely related to the collec 
tive brightness of the street lights in the field of 
view of the motorist. Hence these quantities are 
plotted to the first power 

Luckiesh and Moss have summarized and re- 


ported the work of a number of investigators® show- 


ing that discomfort varies inversely with the field 


brightness to a fractional power. For the range of 
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Maximum 
Vertical 


Discomfort Glare on Lighted Streets 


Summary of Appraisals and Measurements 


FPootilamberts (Bvaluator Data) 


Average 
Obstacle 
Brightness 


Maximum 
Veiling 
Glare 


Average 
Pavement 
Brightness 
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017 
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18 
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0.016 


0.010 
003 
046 


029 


source size in typical street lighting practice, Put 
nam and Faucett' found an exponent of approxi- 
mately 0.3. This is in agreement with the summary 
by Luckiesh and Moss 


may be considered to give proper weight to field 


Hence an exponent of 0.3 


brightness 

This 0.3 exponent is applied to two values which 
are used in the accompanying chart as the best 
available indices of general field brightness. One 
is the average horizontal footcandles on the pave- 
ment. The other is a weighted field brightness, as 
explained later 


Charting by Appraisal Number 


Not many appraisers considered that the test 
installations called for use of the extreme rating 
numbers of 1 and 7, meaning “pleasant” and “in 


tolerable,” respectively. Numbers 2 and 6—“barely 
uncomfortable” ap 
peared more often. Moderate ratings of 3, 4, and 


With this unequal 


comfortable” and “sharply 
5 were used more frequently 
distribution, it is a proper question: For each of 
the rating numbers, what were the average condi 

, 97 


tions? Figs. 1 and 2 give answers, based on the 27 
arterial test installations in Cleveland. 
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Figure 1. Cleveland arterial test streets. Averages of the 
footeandie ratios for each individual comfort-discomfort 
rating number, shown as a function of the 


appraisal rating numbers 
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Figure 3. All Cleveland test streets. Individual footcandle 
ratios, shown as a function of the everages of the appraisal 
rating numbers for each installation 
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Figure 2 
Evaluator ratios for each 
number, 


Cleveland arterial test streets. Averages of the 

individual appraisal rating 

shown as a function of the appraisal rating 
numbers. 


weighted field 
The weighted 


glare, and its denominator is the 
brightness raised to the 0.3 power 
field brightness,’ determined from the Evaluator 
measurements, is the sum of 70 per cent of the aver- 
age pavement brightness and 30 per cent of the 
average obstacle brightness 

The slopes of these two curves indicate the sub- 
stantial gain in lighting comfort which is achieved, 


other conditions being equal, when the illumination 


*ARTERIAL 
©LOCAL-TRAFFIC 


a 


re 


(WTO. FIELO BRIGHTNESS) 
55 


(av 


° 
2 


° 
oe 
T 


ES 


— * 
6 7 


EVALUATOR RATIO 
°o 


ae 4 
APPRAISAL RATING 


Figure 4. All Cleveland test streets. Individual Evaluator 


ratios, shown as a function of the everages of the appraisal 
rating numbers for each installation. 
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Charting by Installation 


} and 4 there is one plotted point for 


I 
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installations studied. The abscissae and 


are ame as those n Figs, 1 and 2 


respectively. The points in Figs. 3 and 4 are too 
scattered to warrant plotting smooth curves 
through them. Nevertheless, certain comments may 


be offered 

Some installations with similar footecandle and 
Evaluator ratios had substantially different 
average appraisals. This indicates that factors 
in addition to those ratios probably affect the 
degree of comfort. For example, differences in 
distribution of brightness over the luminaires 
are not shown in either the footeandle or Evalu 
ator ratios. And these ratios may not take ade 
quately account the effect of distant lumi 
naire hi n some instances may be re latively 
close to the line of sight and in other instances 
may be masked by foliage 

Each point in Figs. 3 and 4 represents 10 indi 

vidual appraisals, whereas each point in Figs 

1 and 2 represents, on the average, almost 40 

individual appraisals. The better alignment of Jlerable and int ‘ e. Present « , ghting 


the points in Figs. 1 and 2 may be due largely e inhe re source to some degree 


same facta 





to the greater number of observations averaged 
: to begin diseom 
in each point. Additional appraisals by the 7 


saine observers, with the attendant additional 
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each chart. They are all on the right-hand (dis ware r ’ odern traf a prime essential from a 


comfort side of the general spread of the ‘ vie fore rst conclusion drawn from 


great majo ‘ our street lighting is 


points. This position indicates that they were 
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terial-traffic installations of similar ratios. This 
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Electrical Design Data for 


Mercury Vapor Lamp Circuits 


ERCURY vepor lamps belong to the gen- 
M eral classification known as electrical dis- 
charge lamps, in which light is produced 
by the passage of an electrical current through a 
vapor or gas, rather than through a tungsten wire. 

The fundamental advantages of the mercury 
vapor light source are long lamp life and a high 
luminous efficiency with a high light output per 
unit which reduces the required number of lumi- 
naires to a minimum for a given application. 

In the application of the mereury vapor lamp 
many operating problems have developed that may 
not be generally understood. The following discus- 
sion is devoted to a better understanding of mer- 
eury vapor lamps and circuits and the effect of the 
many variables that may be introduced into the cir- 
cuit and control devices. 


Types of Mercury Vapor Lamps 


There are five types of mercury vapor lamps that 
are particularly well adapted to lighting applica- 
tion — the 100-watt A-H4 and K-H4, the 250-watt 
C-H5 and A-H5, the 400-watt A-H1, B-H1, E-H1 
and J-H1, the 1000-watt A-H12 and the 3000-watt 
A-H9. 

The lighting lamps differ widely in physical ap- 
pearance as shown by Fig. 1, even though their 
basic principles of operation are similar. 


The Operating Characteristics 


To start and operate any of the mercury vapor 
lamps on a standard electrical circuit (whether 
series or multiple), a ballast is required 

A ballast is generally described as an auxiliary 
device used with vapor lamps to provide proper 
operating characteristics. It may perform one or 
more of the following functions: Transform cur- 
rent or voltage, or limit current. 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society, August 27-30, 1951, Washington 
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Effect of Ambient Temperature on 
Lamp Starting 

Ambient temperature affects the striking voltage 
of all discharge lamps to some extent, regardless of 
the circuit used to start and control the lamps. As 
the temperature is lowered, a higher open circuit 
voltage is required to start the lamp. The open 
circuit voltages recommended by the manufacturer 
are adequate to provide reliable starting for most 
indoor applications. 

The open circuit voltage required to start the 
A-H1l, B-H1, C-H5 and K-H4 lamps increases 
rather slowly with decreasing temperatures. Con- 
sequently, for these lamps it is not economically 
feasible to manufacture indoor ballasts with open 
circuit voltages different from those for cold weath- 
er operation. For these lamps, the starting voltages 
supplied by available ballasts are adequate for tem 
peratures down to —30°F. 

The single bulb A-H19 lamp is critically affected 
by low temperatures and drafts and is not con- 
sidered suitable for use below +32°F. without 
special protection 

The open circuit voltage required to start the 
E-H1, J-H1l and A-H12 lamps increases rather 
rapidly with decreasing temperatures. Therefore, 
it is necessary to use higher open circuit voltages to 
insure starting at lower temperatures. The indus- 
trial type ballasts are, in general, limited to indoor 
use. For outdoor applications, ballasts with con- 
siderably higher voltages are available for the E-H1 
and J-H1 lamps to insure starting down to approxi- 
mately —30°F. As yet, no ballasts are available 
for cold weather starting of the A-I112 lamp. 

The relation of ambient temperature and open 
circuit voltage for reliable starting for a ballast 
test with E-H1 lamps is illustrated in Fig. 2 

Allowance has been made in selecting design 
open circuit voltages for low line voltage on the 
ballast, and variation in lamps and ballasts. Con- 
sequently, it may be possible to operate installa- 
tions at temperatures well below the recommended 
minimum values if slow starting and an occasional 
lamp failing to start are not objectionable. 
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Auxiliary Equipment for Multiple Circuits 


In the multiple circuit a ballast is customarily 
used to limit the current. The ballast is designed 
to operate a normal lamp at its proper starting and 
operating characteristics. Generally, these ballasts 


iv 


are power factor corrected 


Ballast 

All ballasts for use on multiple systems must of 
irse be designed for the proper voltage and fre 
f the supply with which they are to be 
wt ballasts use a high reactance transformer to 
le starting voltage and to limit current. A 


etor corrected circuit of this type 


Pigure 1. Mercury vapor 
lamps for lighting service 


~- 


Another power factor corrected circuit which has 
been used extensively in ballast design has the 
apacitor in series with the reactor and has an air 
gap in the magnetic core as shown in Fig. 4 

For higher circuit voltages a tapped reactor as 
shown in Fig. 5 is often used, especially where 
power factor correction is not required 

A common two-lamp ballast circuit for mereury 
lamps uses the lead-lag principle similar to the two- 
This mereury 
consists of a com- 


lamp lead-lag fluorescent ballasts 
circuit shown on Fig. 6 
mon autotransformer with one lamp in series with 
a capacitor and reactor and the other in series 
The current is leading in the first 
lamp and lagging in the other lamp, resulting in a 


ballast 


with a reactor 


combined line power factor of 95 to 99 per cent 
The out-of-phase lamp currents also are helpful in 
minimizing stroboscopic effect 

The lagging lamp on a two-lamp ballast comes 
up to full output in the same time as on a single- 
lamp ballast. However, the leading lamp is slower, 
requiring from 20 to 40 minutes with the 400-watt 
A-H1 


other types which have more compact are tubes 


lamp, and approximately 10 minutes for 


This results from the lower ratio of starting cur- 
rent to operating current on the leading leg of the 
At very low temperature the A-H1 lamp 
on the leading leg may never reach full brightness, 


ballast 





Figure 2. Relation of starting volts 
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Figure 3. High reactance ballast power factor corrected 








Pigure 4. Series capacitor ballast power factor corrected 





Figure 5. Simple reactor ballast low power factor. 


and is therefore not recommended for low tempera 
ture operation with these ballasts 

Another two-lamp ballast circuit consists of a 
common autotransformer, two lagging reactors and 
a multiple capacitor for power factor correction 
(Fig. 7). This cireuit has been used for the A-H9, 
3000-watt lamp and has electrical characteristics 
similar to the single-lamp high power factor ballast 

A third two-lamp circuit (Fig. 8) operates two 
mercury lamps in series with a single reactor and 
has a capacitor across the line for power factor 
correction. This circuit depends upon sufficient 
line voltage for starting and is therefore most prac 
tical on 460-volt distribution systems. The A-H1, 
E-H1 and J-H1 400-watt lamps and the A-H12, 
1000-watt lamp can be operated at indoor tem 
peratures from such a circuit. This circuit requires 
the least amount of material per lamp and is there 
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Figure 6. Two-lamp lead-lag ballast power factor corrected 
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Figure 7. Two-lamp lag-lag ballast power factor corrected. 
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fore low in cost. Of course, its main disadvantage 
is that the failure of one lamp will extinguish two 
light sources, and the maintenance man will not 
know which lamp has failed. Also, wiring may be 
somewhat complicated 

Other circuits, including pulse type starting or 
resonant circuits, have been used for special lamps 


and special applications 


Voltage Considerations 

To provide for a variation from the nominal 
voltage of the system, each ballast may be provided 
with taps. For normal lumen output, wattage con- 
sumption, dependable starting and good lamp life, 
the line should be connected to the tap nearest the 
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Figure 10 Line current vs time 
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Relation of voltage, current, power, and lumens. 
High-reactance 120/420 volt primary ballast designed to provide 300 volts 


open circuit. 


Figure 11. (Right) Line current vs time 


High-reactance 115-volt primary ballast designed to provide 220-volt open 


circuit. 


measured when all lamps and 
If pri 
mary voltage varies from the rated voltage of the 


actual line voltage 
other loads on the circuit are energized 
current, wattage and light 


ballast, lamp voltage 


output will vary. Fig. 9 shows this variation for an 
A-H11 lamp on a standard industrial type ballast 
with 220 volts open circuit voltage 

Momentary line voltage dips of 15 to 30 per cent 
depending on the type of ballast), below normal 
an be encountered without causing a lamp outage 
The ratio of open circuit voltage of the ballast to 
the lamp operating voltage determines in part the 
pern 


without 


ssible line voltage dip which can be tolerated 

The this the 

iter is the permissible voltage dip 

The lead 
yr a single-lamp on a series capacitor type 

it, Fig. 4 

than will the lag lamp on a circuit with comparable 


higher ratio 


lamp outage 


lamp a two-lamp lead-lag circuit, 


on 


will stand a greater voltage dip 


‘ I 


erruptions of more than a few cycles 


lamp outage; however, these 


isually infrequent 


use 


Frequency 


Most signed for a frequency of 


lower fre 


the lamps on 
although the 
effect 


extinguished 


es 18 possible 
and stroboscopic 1s 
is actually 

frequencies below 
1) deionizes 


bet ween 


sometimes 
des cool sufficiently to 
fre- 


mmended 


prevent Ope ration on 


quem is not re 


lamp installations 


alth ugh I | y apor 
have been max u zing a 25-cycle, three-phase 


Circuits 


15? 


Burns-Freeman-Rowten 


The use of three-phase power reduces the 
stroboscopic effect considerably 


source 


Circuit Protection 

As mentioned previously, the starting and oper- 
ating characteristics of the mercury vapor lamp, 
which requires a ballast for its operation, are quite 
different from those of the incandescent lamp. The 
line starting current for each type lamp and ballast 
varies in maximum value as well as in duration 
It may vary from less than normal to 75 per cent 
greater than normal for different lamp and ballast 
combinations. Figs. 10, 11 and 12 show the varia- 
tion of input current to the ballast with time for 
different types of ballasts. 

In general, the higher the ratio of secondary 
short circuit current to lamp operating current, the 
shorter is the lamp starting time for a given type 
of lamp. The high pressure short are lamps will 
usually reach stable operating conditions faster 
than the longer are lamps 

Line currents and other technical data on the 
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Figure 12. Line current vs time. Series capacitor 115/230 
volt primary ballast designed to provide 220-volt open 
circuit. 
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TABLE I 


u?P.Y. a? FY. aPY. 
High High High 
Ballast 


Cireait Pig. N 
Type of Lamp 


Rated Lamp Watts 
Approx. Line Watts 
Line Voltage 
Ballast (pen Circuit Voltage 
Approx. Line PF ~ 
NORMAL UOPFgRATION 
Line Current (Amps 
STARTING 
Line Current (Amps 
Ores Crecuir 
Line Current (Amps 
Following « lamp failure or 
power interruption 


more common ballasts and lamp combinations are 
shown in Table I. 


The two-lamp (lead-lag type) ballast has a start- 
ing current that is actually less than normal oper 
ating current and it builds up to full current in 
about twenty to twenty-five minutes in the case of 
the 220-volt open circuit ballast with A-H1 lamps 

Thermal-magnetic or thermal time-delay type of 
circuit breakers should always be used, since in- 
stantaneous magnetic type breakers may trip out 
due to the short duration transient line current 
sometime present when circuit is energized. Fuses 
may be used but should have characteristics simi- 
lar to the breaker characteristics shown in Figs. 13 
and 14 

Breakers should always be derated in accordance 
with the manufacturer’s recommendations to allow 
for ambient temperatures of breaker enclosures 
For panelboard applications the protective device 
rating should be not less than 142 per cent of the 


normal line current. For individually enclosed 
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Pigure 13. Time current characteristics of mercury vapor 
lamps on thermal magnetic type breakers. 
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Ballast Operating Characteristics 


a.P.Y. uP. uP. 
LPF. High High Lag-Lag 
Reactor BReactance BReactance 2-Lamp 


uP. 
Lead-Lag 


G 
E-H1 
J Hi 
AH 


breakers the rating should be not less than 125 per 
cent of the normal line current 

Figs. 13 and 14 show typical characteristics of 
thermal-magnetic and thermal breakers suitable 
for use with mereury vapor lamp ballasts. Super 
imposed on these curves are shown typical curves of 
input line current versus time as previously shown 
in Figs. 10 and 11. The relation of these curves 
may be helpful in selecting a breaker of the correct 
size. 

The thermal-magnetic type breaker is ideally 
suited for most mercury vapor lighting applica- 
tions. It is a medium cost unit that can be used for 
both switching and protection 

The thermal type breaker of the quick-make and 
quick-break type is suitable for medium duty serv- 
ice and may be used for switching and protection. 

Light duty thermal type breakers of the slow- 
make and slow-break type are low in cost but not 
generally recommended for switching of mercury 


vapor loads 
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Pigure 14. Time current characteristics of mercury vapor 

lamps on thermal type breakers. 
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mer ige supply must be variable and dependent on the 
number and size of lamps in the circuit. To meet 
these requirements, a constant current transformer 
of the moving coil type is used. These are common 

illed constant current regulators 
Since the mercury lamps available do not have 
erating currents matching the usual regulator 
mdary circuits and for other reasons discussed 
it is usually necessary to use individual lamp 


llasts when operating mercury vapor lamps from 


Ballasts 
Che ballast or transformer required for the oper 
of a single mercury lamp from a series circuit 
in design from the more common multiple 
f ballast. The usual design is a two-winding 
ormer as shown in Fig. 15. These ballasts are 
insulated to insure satisfactory operation 


circuits up t 10.500 volts rating 


SERIES 
cRCcuIT 





Auxiliary Equipment for Series Circuits 
ries street lig r circuit the current See’ 
ransformer Figure 15. Mercury vapor lamp ballast for use on a series 
circuit 


Since the inherent regulator reactance limits 
irrent in the circuit, the individual lamp ballast 
does not have to be designed to limit lamp operat 
ing current, although it usually is made to have a 


ertain amount of primary impedance with the see 


Mercury Lighting Units per Circuit Calculated for Thermal-Magnetic Type Breaker 


Breaker Rating 
25 


15 20 35 50 
, Correction Pactor (70%) for Continuous 

Lamps per Operation of Panel Breaker* 
Unit Type of Ballast 10.5 14.0 17.5 24.5 35 


‘ 11 


interrupted and revit re-energized 
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ondary open to limit open circuit secondary volt 
age 

Series ballasts are available for the more popular 
lamps to operate from either 6.6, 7.5 or 20-ampere 
series circuits and can be operated on all types of 


moving coil constant current transformers 


Regulator Capacity 

The voltage required to start a mercury vapor 
lamp is higher than its operating voltage. On a 
series circuit the available voltage of the regulator 
is divided among the ballasts in the secondary cir 
cuit of the regulator. Therefore, it is ncessary to 
provide sufficient regulator capacity to provide the 
proper starting voltage. Since mercury vapor lamps 
require a higher starting voltage at low ambient 
temperatures, more regulator capacity per lamp is 
needed for low temperature operation 

The voltage across the primary of a ballast with 
a failed lamp will increase due to the high imped 
ance, measured on the primary of the ballast under 
these conditions. To prevent destructive voltages 
across the lamp, socket and wiring upon the failure 
of lamp, the series ballast is usually designed with 
an air-gap in the core, which limits the secondary 
open circuit voltage to a safe value. Because of 
this air-gap, the primary power factor of the ballast 
is less than unity 

Since the wattage load that can be carried by a 
regulator decreases rapidly as the power factor of 
the load decreases and since the regulator must 
supply sufficient voltage for starting the lamps, it 
is necessary to provide regulator capacity for each 
lamp on the circuit in line with the values in Table 
III. As mentioned before, the capacity required is 
higher at low temperature. Values are shown for 


the principal types of lamps used on series circuits 


TABLE III.—Required Regulator Capacity per Lamp 


Starting 


Temperature B-Hl1&J-Hl A-Hl & B-H1 


+20°F or higher ’ 800 W 200 W 
oF 


F 200 W 850 W 
30°F 550 1000 W 900 W 


Attempts have been made to avoid the necessity 
of providing such high regulator capacity by in- 
serting into the circuit a relay to short out a part 
of the circuit until the first energized section begins 
to operate normally after which the balance of the 
lamps on the circuit is energized. While such a 
system will work satisfactorily, the capital invest 
ment is usually higher than that for the additional 
regulator capacity. 

Fig. 16 illustrates a typical series street lighting 
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Mercury Vapor Lamp Circuits 


cireuit for a mereury vapor lamp load showing the 


relationship of the usual control devices 


Power Factor Correction 

With mereury vapor lamp load, the secondary 
watts load on a properly loaded regulator is con 
siderably less than with an incandescent lamp load 


If a regulator of the normal power factor type is 
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Figure 16. Series street lighting circuit for mercury lamps 
with typical control equipment. 


used, the result will be a load with poor power factor 
If power factor correction is desired, it should be 


obtained by using a capacitor on the primary side 
of the constant current transformer, either self-con- 
tained, as in the high power factor type of regula- 
tor, or separately mounted 

The normal and high power factor type regula- 
tors may be compared in Fig. 17 
Combination Mercury Vapor and 
Incandescent Operation 

Where both incandescent lamps and mercury 
lamps will be used on the same series circuit, the 
curves shown in Figs. 18, 19 and 20 should be used 
to calculate the number of lamps that can be used 


per kw of regulator capacity 


TVPICAL REGULATOR POWER FACTOR CURVE 


PRm4Aay DOWNER FACTOR 


PERCENT 
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Figure 17. Typical regulator power factor curve. 
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Loading curve for 50% reactance moving coil 
regulators. Mixed E.H1 or J-H1 lamps with series ballast 
and filament lamps with and without series transformers 


Figure 18 


at incandescent lamps may 


I 

inantly mereury lamp circuit 
ease in regulator capacity 

reasonable allowance for 

ies mercury ballasts 

pen e It is assumed that the 

current transformers used with the in 

ent lamps are protected against open circuit 

s. No allowance is made for 

reactance such as would be 

magnetic cable sheaths 

use at temperatures 
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Figure 19. Loading curve for 50% reactance moving coil 
regulators. Mixed A-H1 mercury lamps with series ballast 
and filament lamps with and without series transformers 
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All transformer loss except that of the mercury bal 
last The curve for incandescent lamps with trans 


’ 


formers allows for reactive volt-ampere load of indi 


vidual transformers 


A amp wattage except that of the mercury lamps 


“Mereury Watts” includes the mercury lamp 


wattage and mercury lamp ballast wattage loss 
The quantities on the curves are to be multiplied 
by the regulator rating in kw 

These curves are for moving coil regulators with 
0 per cent reactance. Similar curves can be de 
veloped for the nonautomatic station type regula 
tors with 40 per cent reactance However, most 
mereury lamps are used with pole type regulators 
which have 50 per cent reactance 

The usual monocyclic square type of static regu 


lator does not give a sinusoidal current wave if 
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Figure 20. Loading curve for 50% reactance moving coil 
regulators. Mixed C-H5 mercury lamps with series ballast 
and filament lamps with and without series transformers 


used with vapor lamps Conseq ut ntly monocyclic 
square static regulators are not recommended for 
mereury vapor lamp circuits 

It is suggested that seven per cent be added to 
the published incandescent lamp wattage in order 
to allow for lamp depreciation, socket drop and 
secondary line drop. The resulting quantity should 
be divided by the transformer efficiency to obtain 
the transformer primary wattage. The transformer 
efficiency will be 90 to 95 per cent 


the size of the transformer 


depending on 


Series Operation Without Ballasts 

Some few installations of mercury vapor lamps 
have been made with the lamps supplied directly 
from a series circuit. The principal advantage of 
this system is the lower initial cost due to elimina- 
tion of the ballast 

Several disadvantages are apparent when the 
operation is analyzed. Special regulators must be 
supplied with secondary current ratings equal to 


ILLUMINATING ENGINEERING 





the operating current of the particular lamp to be 
used. Since starting current will be exactly equal 
to operating current, lamps will take longer to 
reach stable operating conditions than when used 
with ballasts and under certain conditions may 
never reach stable operating conditions 

High voltage sockets must be used to provide 
insulation for full series circuit. Film cutouts must 
be used to prevent socket destruction when lamps 
fail, since practically entire regulator voltage will 
be across failed lamp A time delay lockout oil 
switch must be used to prevent puncturing of all 
the cutouts by the high open circuit voltage, if a 
power interruption occurs and service is restored 


before lamps have cooled sufficiently to restart 


Group Series Transformers 

On series street lighting incandescent lamp cir 
cuits, a transformer known as a group series trans 
former is often used to supply current to an iso 
lated group of lamps such as on an alley-way or a 
dead-end street. Low voltage cable can be used on 
the small loop of lamps supplied by the secondary 
of the group series transformer since this trans 
former insulates the loop from the main series 
circuit. A film cutout is placed across the second 
ary of the group series transformer to prevent ex 
cessive voltage on the secondary in case of an open 
circuit on the small loop due to broken poles, cable 
breakage, etc 

The group series transformer secondary winding 
is insulated to withstand normal operating voltage 
only since it is always protected by a film cutout 
against open circuit operation Consequently, it is 
not suitable for use with mercury lamps since the 
high open circuit secondary voltage needed to start 
the lamps or encountered after a power interrup- 
tion might puncture the protective film cutout in- 
corporated in the transformer 

Group series transformer can be designed suit 
able for use with mereury lamps by providing in 
sulating capacity capable of withstanding open cir- 
cuit operation, but the need for such a unit has not 
been enough to justify its development 


Conclusion 


The application of mercury vapor lamps suggests 
an engineering analysis of the particular lamp and 
ballast circuit under consideration before final 
selection is made. It is hoped that this discussion, 
pointing out some of the characteristics of particu- 
lar lamps and ballasts, will be helpful to the appli 
eation engineer in planning mercury vapor light- 
ing installations 

The development of mercury vapor lamps and 


related equipment is accelerated by its enthusiastic 
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acceptance as a preferred light source where high 
levels of illumination are required at minimum 
costs. Under such accelerated development, any 
attempt to summarize or fix characteristics may be 
proven obsolete with the next release of a new lamp 
or ballast. However, it is felt that the data herein 
are representative of lamps and ballasts available 
at this time and that by their use we will permit 
lighting application engineers to design more prac 


tical overall installations 


DISCUSSION 


E. B. Now." The paper by Messrs. Burns, Freeman and 
Rowten is a welcome addition to the literature on mercury 
vapor lamps. By calling attention to significant lamp oper 
iting characteristics they will help application engineers to 
select the most suitable ballast and circuit arrangements for 
arious situations 
In different parts of their paper they have touched on 
that affect ip on lead circuits at cold 
The t yw lamp starting currents, and 
change in capacitance of the capacitor which further 
ower the current. It should be emphasized that the 
ow initial lamp current is the main factor in slow warm up 
or failure to warm up. Immediately after striking the lamp 
will have practically the same low value of voltage over 
juite a wide current rarze. The power input then is directly 
proportional to current, and if the current is low the watt 
ge may be insufficient to supply the increased thermal 
oases at the low ambient temperature 
The rapidity of warm-up depends on many lamp design 
factors. While it is true that the more compact and highly 
loaded quartz are tube lamps have short warm up times, it 
should be pointed out that the long 3kw AH & lamp like 
wise warms up quickly 
The current wave form is of importance in discharge 
lamp operation. In extreme cases bad wave form on the 
supply lines has been known to cause actual ballast failure 
Short lamp life will be had if the lamp current wave form 
is peaked as a result of supply conditions or a poor design 
of ballast 
The authors rightly call attention to the marked increase 
in starting voltage as ambient temperature decreases. At 
ny one temperature the starting voltage varies widely from 
lamp to lamp and from start to start. Because of this the 
eurve showing the relation of starting volts to ambient 
temperature is difficult to determine and is not as definite 
as other lamp electrical characteristics. Also the starting 
volts change with age as well as temperature. If 100 per 
cent of the lamps must start instantly under the most un 
favorable conditions, an uneconomically high starting volt 
age must be provided. Our measurements on a wide variety 
of types and makes of lamps has shown the starting volts 
temperature curve to be not a straight line but a curve con 
cave upwards. For the lamps mentioned in Fig. 2 our data 
show a safe average figure to be a little higher at OF 
and at +75F 
A new 1000 watt industrial lamp not discussed in the 
paper is the AH-15. It differs from the AH-12 in that it 
is designed to operate with twice the open circuit voltage 
twice the are voltage, and half the current. This means half 


*Lamp Development Laboratory, General Electri 
Cleveland, Ohio 
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last and will be poor if the ballast is 
© little material used in its design 
omments that his measurements show the curve 
perature to be a curve concave upward 
n Fig. 2 is based on tests made 


vering a wide 


on a 
range of lamp conditions 


iuded which were random selected from 


tion periods extending over many months 


In 


e lamps were new while others had as 


irs f The cates only the most 
true that the aver 

eurve that appears slightly 
onservative and a number 
amps in the field has shown 
AH 15 lamp was 
or field ex 
diseussed in 
operated from a 
e reactor type 
ystem which has 


failed lamp 





A New Slant for Low Brightness Installation 


Lighting specifications for drafting rooms call for high 
levels, low brightness, no glare, and no shadows. Lumi 
luminaires might do the 


But what to do when the ceilings are low? 


nous indirect or totally indirect 
job 


In the drafting room of the Sheffield Corporation Engi 
neering Department, Dayton, Ohio 


the problem was met 
with luminaires mounted only seven feet above the floor, 


at a 45 degree angle diagonally 


across the room, in con 
continuous rows 


The two lamp louvered units use 40-watt 


T-17, 60-inch low brightness lamps. 
foot centers 


Rows are on four- 


The illumination level obtained with this design is 85 


footcandles on the drafting tables. Comfort, with no 
glare and virtually no shadows, is a definite factor 


This job was engineered by Don Febiger of the Dayton 
Power and Light Company, and J. R. Martin of Martin 
Electric Company, Dayton, Ohio. 

Photo courtesy Edwin F. Guth Co., St. Louis, Mo 
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Low Pressure Mercury Discharges 


N a previously published paper' on Low Pres 


sure Mercury Discharges the gas mixtures 

krypton-argon and krypton-neon were consid 
ered as well as the pure gases krypton, argon, and 
neon 


per cent argon and 75 per cent krypton -25 per 


It was shown that 50 per cent krypton - 50 


cent neon mixtures had a maximum ultraviolet and 
fluorescent efficiency at approximately 2 mm gas 
pressure where the voltage curve goes through a 
minimum. These data are now extended to include 
the inert gas xenon and krypton-xenon mixtures in 
the presence of mercury to see if there are any 
anomalies 

A search of the literature revealed that prac 
tically no data for xenon discharges in the presence 
of low pressure mercury vapor were published, but 
there are data on xenon itself which has been used 
extensively in recent years as a discharge source 
for high 
pressures. Although xenon was available in Europe 


intensity illumination mainly at high 
in the 1920s it first became commercially available 
in the United States about 1940 when it had im 
purities such as krypton to the extent of about 5 
per cent. Present day xenon has less than 1 per 
cent krypton . 

The following data contain further information 
on gas mixtures with xenon as one component and 
are compared with the previously published data 


Experimental 


The apparatus used was the same as described 
in detail in the published paper.' In general the 
discharge tube consisted of an assembly of a water- 
jacketed lamp in which the lamp and water-jacket 
nad a section of Vycor glass tubing and a lamp 
section coated with phosphor. This arrangement 
was necessary to obtain all the data required at the 
desired temperature. All the other equipment sucl 
as voltage stabilizers, filament transformers, dis 
charge transformers, footeandle meters and ultra 
violet meters were included in the assembly. Thus 
the electrical characteristics, the visible light out- 
put of the discharge, the ultraviolet output of the 
discharge and the fluorescent output of the phos 
phor were obtained under controlled conditions 


presented at the National Technical Conference of the 


ng Engineering Society, August 27-30, 1951, Washington, 


rs Westinghouse Electri Cort Lamp Div Blo 
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Low Pressure Mercury Discharges 


By GEORGE MEISTER 
THOMAS H. HEINE 


Before and after investigating each gas or gas 
mixture the lamp was always seasoned and zero gas 
pressure data taken. The inert gases studied were 
krypton and xenon and mixtures of these cases at 
various pressures. All gas mixtures were diffused 
at least 16 hours. The following mixtures were 


used 


Krypton Xenon 


0 per cent 


All data illustrated in the accompanying compo 
sition curves are for a constant lamp current of 
200 milliamperes and for a constant temperature 
of 45 degrees C for different pressure parameters 


Krypton at 2 mm gas 


ranging from 1 to 5 mm 
pressure is taken as the 100 per cent reference 


point 


Voltage Characteristics 


The voltage composition curves at constant cur 
rent and temperature for krypton-xenon mixtures 
Fig. 1 
with 2 mm gas pressure throughout the entire 


show that the lowest voltage is obtained 


range of composition from 100 per cent krypton to 
100 per cent xenon. These curves, therefore, gen- 


VOLTAGE VS COMPOSITION 


RELATIVE VOLTAGE 


~ 40 60 


40 
GAS COMPOSITION 
Pigure 1. 
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Figure 2 


us data’ obtained with the 
krypton-neon mixtures. It will 
that in the neon-rich krypton 
west voltage was obtained with 
The reason for this difference 
nert gases there is a pronounced 
about 2 mm with krypton and 
wer atomic number gases 
ration potentials, this volt 

es and instead a plateau de 


at about mm gas 


rease in voltage be 


es, furthermore, are 

the krypton-argon 

en the xenon concen 

not proceed in any 

but show a sharp in 
ent xenon especially with 
essure. Up to this xenon con 
pressure is prac 

ction is not pro 

ssure, if is most 

is practically inde 

1, 3. 4 and 5 mm 

per cent of the 


while for 2 mm 


TABLE I 
Per Cent Ionization 
Voltage Potential 


Ae 1 


ras pressure it is approximately 90.5 per cent 
Also, the voltages for 1 and 3 mm gas pressures are 
approximately the same throughout the krypton 
xenon series at each pressure and vary only from 
about 95 per cent at pure xenon to about 105.5 per 
ent at pure krypton 

In the earlier paper' the statement was made 
that the voltage in these low pressure mercury dis- 
eharges containing inert-gases varies directly with 
the ionization potential of the gas. This relation is 
shown by plotting the voltage against the atomic 
number of the gas which is correlated to the ioniza 
tion potential (Fig. 2). This correlation is further 


shown when the relative percentage voltage values 


and ionization potential values are tabulated with 


krypton as the reference point (Table I 


Arc Characteristics 


The are efficiency-composition curves of the dis- 
charge at constant current and constant tempera- 
ture (Fig. 3) show that at all pressures from 1 to 5 
mm the addition of as much as 50 per cent xenon to 


ARC EFFICIENCY VS COMPOSITION 


Gas 
FILL 
PRESS 

uM 


RELATIVE EFFICIENCY 


50 ———____—_ 
axe O 20 40 
Zn, 100 80 60 40 
GAS COMPOSITION 
Figure 3. 
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TABLE Il.—Maximum Arc Efficiency 


Composition 
Pressure 


Ke mm of Hg 


krypton causes an almost linear reduction in the 
visible efficiency. However, at 1 mm gas pressure 
between 50 per cent xenon and 75 per cent xenon 
a definite plateau develops to interrupt the smooth 
drop. This plateau generally becomes less pro 
nounced as the gas pressure increases from 1 to 5 
mm 

It is interesting to note that the are visible out 
put efficiencies for pure xenon show. approximately 
the same large decrease as later observed in the 
ultraviolet and fluorescent-composition curves 
(Fig. 4 and Fig. 5 


ton at all pressures from 1 to 5 mm maintains a 


On the other hand, pure kryp 


high efficiency showing a drop of only 6 per cent 
over that pressure range. These curves, showing 
pressures down to only 1 mm, compare with the 
curves previously published on the krypton-argon 
series which also showed the highest efficiency at 
1 mm pressure. However, at pressures below 1 mm, 
not shown on the curve, the efficiencies of the pure 
xenon and krypton-xenon mixtures reach higher 
values, which are of the same order of magnitude 
The following table 


output efficiencies 


as the pure krypton maximum 
presents the maximum visible 
and the pressures at which they occur for represen 
tative mixtures with krypton at 2 mm taken as the 
reference point (Table II 

It is noted that the maximum occurs at 1 mm 
gas pressure for pure krypton and then shifts 
gradually down to 0.2 mm gas pressure for pure 
xenon. This is in contrast to the characteristics 
previously published on krypton-neon mixtures 
which showed that the gas pressure for maximum 
efficiency gradually rose from 1 mm for pure kryp 
ton up to approximately 2 mm for pure neon. In 
the case of krypton-argon there was no shift in gas 
pressure for maximum efficiency. In connection 
with these maximum are efficiencies, it should be 
noted that they do not occur at the pressure for 
minimum voltage which is the case with UV and 


fluorescent output efficiencies 
U.V. Characteristics 
The U.V 


stant current and constant temperature for kryp- 
show that as the per 


efficiency-composition curves at con 
ton-xenon mixtures (Fig. 4 
centage of xenon is increased at 1 mm gas pressure, 


unlike at higher pressures, there is a gradual rise 
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ULTRAVIOLET EFFICIENCY VS COMPOSITION 


as 
at Ss 
MM 


RELATIVE EFFICIENCY 


40 
60 


GAS COMPOSITION 
Pigure 4. 


in the U.V 
reached at 25 per cent krypton, 75 per cent xenon 


efficiency until a slight maximum is 


This maximum corresponds to the maximum ob 
served in the published data for krypton-neon mix- 
tures where the composition was 75 per cent kryp 


ton, 25 per cent neon 


Higher concentration of 
xenon in krypton reduces the efficiency again until 
for pure xenon at 1 mm pressure the efficiency is 
about the same as that of pure krypton at 1 mm 
pressure 

Raising the gas pressure of pure krypton from 
1 mm up to 2 mm increases the efficiency over 4 per 
cent up to the highest possible for pure krypton 
At this constant pressure of 2 mm, increasing the 
percentage of xenon has practically no effect on the 
efficiency up to 80 per cent xenon. For mixtures 
containing less than 60 per cent xenon the highest 
U.V. efficiency is obtained at 2 mm gas pressure 
This compares with the published data on the kryp 
ton-argon and krypton-neon mixtures where the 
highest ultraviolet efficiency was obtained at 3 mm 
gas pressure for pure gases and all mixtures. At 
xenon concentrations higher than 60 per cent, the 
efficiency at 2 mm gas pressure goes below that ob 
tained for 1 mm gas pressure. After this cross-over 
a decline in efficiency occurs for compositions con 
taining more than 80 per cent xenon 

All the curves for 3, 4 and 5 mm gas pressure 
with pure krypton show ultraviolet efficiencies 
higher than the efficiency at 1 mm 
the concentration of xenon is increased, the efficien 


Hlowever., “as 


cies cross the 1 mm curve and decrease almost 


linearly with composition. The efficiency decreases 
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Fluorescent Characteristics 


at 5 mm the fluorescent efficiency is only 65 per 


ent that of xenon at 1 mm. The relative decrease 


n fluorescent output efficiency is approximately 


the same as with the ultraviolet eff 


ciency. It can 
be seen that there again is a correlation between 
ultraviolet efficiency and fluorescent output effi- 
ciency in these xenon-krypton mixtures. This ob 
servation is in agreement with the data published 
in the krypton-argon ana krypton-neon mixtures 
where a similar relation was found. These curves 
also have a maximum at 1 mm gas pressure at ap 
proximately 75 per cent xenon - 25 per cent kryp 
ton, and therefore, coincide with the ultraviolet 
efficiency data. In the earlier published data for 
the krypton-neon mixture, a similar more pro 
nounced peak was observed at about this composi 
tion where the mixture was 75 per cent krypton - 


) 


25 per cent neon 
Collective Data 


With the addition of pure xenon to the published 
data on the other pure gases, krypton, argon, and 
neon, the characteristics for all the pure inert gases 
except helium have been obtained 

The relative voltage is given in Fig. 2 for 2 mm 
gas pressure and it can readily be seen that the 
lowest voltage is obtained with xenon and the high 
est voltage with neon. The other two gases, kryp 
ton and argon, have intermediate values but in 
progressive sequence with their atomic number and 
onization potential (Table I 

rhe curves (Fig. 6) for the arc, ultraviolet and 
fluorescent efficiencies at 2 mm gas pressure all 
follow the same general course when plotted against 
the atomic number of the gases. It can be seen 
that the maximum efficiency at 2 mm gas pressure 
is obtained with krypton while the relative ultra 
violet and fluorescent efficiencies for argon and 
xenon are about the same. The are efficiency for 
pure xenon is relatively poorer than for any of the 


other gases. From these collective data it can be 
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ENERGY LEVELS 


—— IONIZATION POTENTIALS 
METASTABLE LEVELS 


concluded that for the most efficient fluorescent 
or ultraviolet lamps at 2 mm gas pressure krypton 
or krypton-rich mixtures should be used provided 
there are no unusual maxima produced by the 


inert-gas mixtures 
Discussion 


In the previous publication’ on the krypton 
argon and krypton-neon gas mixtures, the ultra 
violet and fluorescent efficiencies showed good cor 
relation and there was very little spread in the 
relative efficiencies in the pressure range of 1 to 4 
mm. The maxima in the curves for the fluorescent 
efficiency corresponded to the maxima in the ultra 
violet efficiency curves. These efficiency curves, 
however, did not show any corresponding relation 
to the are efficiency curves. With the present kryp 
ton-xenon gas mixtures, there not only was a cor 
relation between the ultraviolet and fluorescent 
efficiency curves but there also was reasonably good 
correspondence with the are efficiency curves at 
pressures ranging from 1 to 5 mm. It can also be 
seen from the curves that these ultraviolet and 
fluorescent efficiencies for pure xenon are com- 
parable within a few per cent with those of pure 
krypton at low gas pressures of 1 to 2 mm but with 
pure xenon they progressively and rapidly de- 
crease as the gas pressure is increased to 5 mm 
The are efficiencies, however, decrease rapidly from 
1 to 5 mm gas pressure for pure xenon and xenon 
rich mixtures. Apparently there must be some 
property directly associated with the xenon gas 
because the general shape of the efficiency curves 
agrees for all compositions of krypton-xenon gas 
mixtures. In comparing some of the properties of 
the inert gases that may have a direct bearing on 
this phenomenon, it was noted that the metastable 


levels* of xenon (Fig. 7) lie below the ionization 
potential of mercury. With neon and argon the 
metastable levels are above the ionization potential 
of mercury while with krypton there is one above 
and one below. When these gases, therefore, are 
excited by collision with electrons, they can influ- 
ence the mereury discharge by collisions of the sec 
ond kind. However, when the electrons collide with 
xenon atoms all the energy is lost to the xenon and 
there is apparently no subsequent effect on the 
mercury atoms thus accounting for the results ob 
tained in these experiments. These statements at 
the moment are purely speculative as further data 
are being collected to confirm these deductions 


Conclusions 


In this investigation of the krypton-xenon gas 


mixtures in the presence of mereury vapor at low 


pressure (about 9 microns corresponding to a wall 


temperature of 45 degrees C) a very slight maxi 
mum occurred in the ultraviolet and fluorescent 
output efficiency at 1 mm gas pressure for 25 per 
cent krypton-75 per cent xenon. This maximum 
efficiency was found at a similar composition in the 
krypton neon gas mixture at 2 mm gas pressure 
where the higher atomic number gas constituent 
krypton, in the mixture was 75 per cent 

The voltage of the lamp was lowest at 2 mm gas 
pressure for krypton and xenon and also for the 
krypton-xenon mixtures. This lowest voltage was 
also generally observed with the krypton-argon and 
krypton-neon mixtures. The voltages in the kryp- 
ton-xenon series have a very narrow spread going 
from pure krypton to pure xenon. 

The are efficiency for visible light was highest 
for 1 mm gas pressure for the pure gases krypton 
and xenon and for the krypton-xenon mixtures 
The efficiencies for pure xenon and xenon-rich mix- 
tures showed a very rapid decrease with increasing 
pressure, 1 to 5 mm, comparable to the ultraviolet 
and fluorescent efficiency curves. The highest effi- 
ciency values at 1 mm gas pressure agree in general 
with the data obtained with krypton-argon and 
krypton-neon series. 

The highest ultraviolet and fluorescent efficien 
cies occurred at 2 mm gas pressure for all krypton- 
xenon mixtures containing more than 4 per cent 
krypton. These highest efficiencies are observed 
where the voltage is lowest. They, therefore, agree 
with those found in the krypton-argon, and kryp- 
ton-neon series. The ultraviolet and fluorescent 
efficiencies in pure xenon and xenon-rich mixtures 
showed a very rapid decrease with increasing pres- 
sure, 1 to 5 mm, which was not observed in the 
krypton-argon or krypton-neon series. 
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High Illumination Levels in Machine Shop 


This large industrial machine ship, at the Heller Engi 
neering and Mfg. Co.. Los Angeles, Calif.. has 90 to 100 
footcandies of general lighting. This is provided by con 
tinuous rows of 4lamp industrial luminaires on 8-foot 
centers, with mounting height of 16 feet. The lamps are 
“inch T.12 75-watt, operated on 430 ma ballasts. Sup 


plemental lighting on machines was removed for the more 
shadowless general lighting 

This 12,500 sq. ft. area is engaged in the fabrication 
of aeroplane parts. Photo courtesy of Illuminating Engi 
neering Unit, Business Agent's Division, Department of 
Water and Power, Los Angeles, Calif 
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Lighting for Steel Mills 
Part |: Open Hearth 


Prepared by Sub-Committee on Lighting 
in Steel Mills of the Committee on 
Lighting Study Projects in Industry“ 


Since the manufacture of steel is an integrated process, the logical procedure in developing 
lighting recommendations is to start with the raw materials and follow them through the various 
the principal processes being blast furnaces, from which pig 


The 


processes to the finished products ; 
iron is transferred to either Bessemer converters, or open hearth or electric furnaces 
material is then subjected to various rolling operations 

located 


advice of the 


mav be 


They 
on the 


Each of these processes can be considered as a separate operation 
anywhere from a few hundred yards to many miles apart. The Committee 
steel manufacturers, plays to take what it considers the most important operations first, and 
when all are completed to arrange them in their logical sequence 
like many other operations, is undergoing transformation to make it as 
automatic as possible. The 
higher costs, and therefore the Committee is devoting its attention primarily to the newer mills 


Steel manufacture 


industry plans eventually to scrap the older methods because of 


Each operation covers a very large area with an extremely low oecupancy. For this reason 


a large part of the area needs a relatively low level of illumination, in some cases just enough 


for safety. The seeing conditions generally are not critical. The objects viewed are very large 


and in many instances the brightness is so high that it would be impossible for artificial illu 
mination to compete 


There are a few limited areas that do require critical seeing, such as final inspections, 


machine shops, etc.; these will be dealt with as separate reports in the futurs 


The general aim of the Committee is to proceed from the open hearth area to rolling opera 


tions. When this is completed there will be a return to study blast furnaces and other types of 


operations 
MILLS 


COMMITTEE ON LIGHTING IN STEEI 


LIGHTING IN thus giving an almost continuous pour with artificial illumination, Similarly, 


MILLs 


COMMITTEE ON 


ing operation. the pouring floor has practically no 


(b) The seeing task in most of the 


areas of the open hearth operations is 


STEEL 


A. Paulus, Chairman workmen except for periodic cleaning 


J. Booth H. Hargest 


M. Crysler Lucian Kight not 
J. Enlind H. J. Mazur very large area normally occupied by (c) 


Carl Ostrom Most of the 


Lighting in this area is primarily that 


critical. The charging floor is a for safety 


The most critical seeing task in 


very few people mate volves the lining of “hot tops.”* The 


1. Introduction 


(a) The open hearth furnace refines 


serap, pig iron, and other important 
but less bulky materials into a prod 
uct suitable for rolling operations 
The seeing task involves viewing very 


handled in bulk. The 


furnaces are in banks and the various 


large objects 


erews move from furnace to furnace, 
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rials are handled by machinery and the 
smaller objects viewed will probably 
be a few small tools such as shovels 
and small sample ladles. The product 
through the 


metal has a 


itself is viewed furnace 


door and being molten 
brightness of a high order as shown in 
Fig. 3. 
and tapping the furnace and pouring 
ladle the 
brightness is usually so high that it is 


offset this 


During the times of charging 


molds from the glare or 


brightness 


impossible to 
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material used is black which offers no 
contrast, and the opening is small and 
tilted at an angle of approximately 30 
degrees above the horizontal, making it 
very difficult to project light into the 
interior. A combination of general and 
local 


Another seeing task of a medium order 


lighting is therefore indicated 


is the repairing of the open hearth 


furnace. This involves rather accurate 


ed wit ref te ! ised 


of ingot mold 
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Figure 1. Flow diagram for iron and steel industry 


Figure 2. Section through a modern open hearth steel plant 


Figure 3. Illustrating high brightness 
and glare inherent in open hearth steel 
mills 
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Figure 4A. (Top right) Day-time view 
of a typical open hearth charging floor 


Figure 4B. (Center right) Close up of 
hot metal transfer operation 


Figure 4C. (Below right) Charging 
machines. 


brick laying operations. Since this 1s 
done at very infrequent intervals, a 
portable floodlight is u sally used 

(d) In general, the larger portion 
of the areas occupied by the open 
hearth operations require very little 
little critical seeing and low k vels of 
illumination c# used to accomplish 
this and also t rve as an aid to 


saltety 


2. Description of Process 


(a) The raw materials (ore, serap, 
and limestone are delivered to the stock 
vards in standard railroad cars. The 
material is transferred at this point to 
charging boxes having a capacity of 
2% to 40 eubic feet These boxes are 
placed on railroad trucks and move 
to the charging floor; here (see Fig. 4) 
the boxes are picked up by a charging 
machine and thrust » the furnace. A 
few seconds only are required to rotate 
the box ar its contents, after 
which the ! ¢ box is removed 
During the twelve-hour melting pe riod 
small quantities of other materials may 
be added at specific times to purity or 
provide the desired \ These are 
fed to the furnace either by shovel or 
by a charging machine 

(b) At the proper time the furnace 
is tapped from the opposite side, the 
steel is run off into a huge ladle, and 
the lighter slag which floats on the 
steel is run into a smaller ladle or 
thimble. (See Fig ve large ladle 
eontaining the steel is picked up by an 
overhead crane and carried to a pour 
ing platform (F 6) Here the 
molten contents are poured into ingot 
molds mounted on cars 

(c) The ingots are generally cooled 
hefore they are moved to the stripper, 
shown in Fig. 7. The molds after 
stripping are returned for use or re 
nairs if needed, and the ingots are de 
livered to the soaking pits for further 


processing 
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Figure 6A. (Above) General view of pouring area with ingot pouring 
platform in lower right corner 


Figure 6B. (Below) Ingot pouring operation 


Figure 5. (Above) Tapping a heat of steel 

from an open hearth furnace. The molten 

steel, heavier than slag, flows from the fur 

nace first, nearly filling the ladle. The slag 

follows and overfiows into the slag pot on 
the right 


Figure 7. (Above) Ingot mold stripping. After the metal 
has cooled sufficiently the mold is stripped from the ingot 
The ingot then goes to the rolling operation and the mold is 


returned for relining and repair 


Figure 8 (Right) Illustrating supplemental lighting units 
mounted on the underside of a crane over an open hearth 
charging floor 
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3. Analysis of Seeing Tasks and Illumination Recommendations 
The following table indicates the area, type of operation, conditions involved 


and maintained footeandles for open hearth operations 


Maintained 
Area and Operation Conditions Footcandles How Obtained* 


Stock Yard 


Loading scrap metal, ore Usually clea 


und limestone into charging feet high with railroad 


r open ce 3 Indoor areas are best lighted by general over 
head lighting using narrow or medium distribu 
boxes by overhead cranes tracks running through the tion for high mounting Similar equipment 
Stocking of these materials, center. Atmosphere relative should also be mounted on the underside of 
traveling crane. Outdoor areas are best lighted 
fumes and vapor drifting in by general overhead lighting, particularly where 
from the pouring aisle. This overhead framing is available. If this is im 
he indoors or out practicable, directional lighting unite having 
be mounted on the under 


aleo bv overhead cranes ly clear except for some 


area may 
loors in either case the wide distribution can 
area is provided with a side of crane girders 


traveling ¢rane 


Charging Floor 
Emptying charging boxes Relatively clear open space General overhead lighting provided by medium 


into furnace by machine 35.50 feet high with railroad to concentrated distribution industrial lighting 


Adding alloy materials by tracks and tracks for charg equipment 
mounted on underside of crane (Fig. 8 


Localized lighting should be provided on the 


Supplemental lights should be 


shovel or charging box ing machines. (See Fig. 4 
Atmosphere relatively clear 
instrument panel which controls the furnace 


operation. Additional lighting should be pro 
vided over the amal! material storage bins. This 


except for fumes and vapor 
drifting in from pouring 


aisle 
usually can be best accomplished by mounting 


directional lighting equipment on the steel 
columns or on the underside of the crane gir 


lers 


Pouring 

Tapping open hearth fur Coneentrated area 
nace into ladies and empty brightness due to molten plus 15 supple or medium beam distribution for high mount 
Clouds of fumes and mentary at slag ing. Auxiliary lighting should be provided for 
vapor from ladles at time of pits and control the slag pits. This can be done in either of two 
tapping and pouring See platforms ways as shown in Fig. 9. Directional lighting 
Rough floor equipment can be mounted permanently on the 


of high 5 general General overhead lighting using concentrated 


ing ladles into molds metal 


Figs. 5 and 6 

Ceiling height 40-80 feet steel columns above the platform level which is 
part of the charging floor area. If this is not 
feasible, portable units mounted on a standard 
having either a tripod or flat platform with 
castors. This can be set on the platform above 
the slag pit area. At the ingot pouring platform 
supplementary lighting is necessary and can be 
obtained by mounting directional lighting 
equipment on the columns back of the plat 
form 


Mold Yard 


Where ingot molds are Very dirty, with usually a 


cleaned, coated, sprayed, and high concentration of fumes of crane. Consideration should be given to suit 


stored from the spraying operation able maintenance features such as dirt resistant 


General overhead, plus lighting on underside 


design, dust tight covers, ete 


Hot Top 


Relining and repairing the 
hot top section of molds fumes and vapor drifting in 
from adjacent aisles lighting at the point of hot top repairs and 


Relatively clear exeept for 2 General overhead lighting of approximately 10 
footeandles should be provided. Supplemental 


mold relining should be provided. Directional 
lighting equipment can be mounted on the 
overhead beams; for close inspection of the 
lining it is necessary to use extension cords 
See Fig. 10 


¢ Appendix reprints 
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Maintained 


Area and Operation Conditions Footcandles How Obtained* 


lighting units 


Hot Top Storage 


Checker Cellar 


wassible. Pro 


air work 


Buggy and Door 
' ‘ rhead lighting 


n 


Stripping Yard 


R For inside area general overhe: in For 





ot outdoor areas directional lighting equipment 


mounted under crane girders or overhead units 


mounted on messenger cable 


Standard industrial lighting equipment can be 


Scrap Stock Yard 


\ z 
‘a mounted on messenger cable strung between the 
crane supporting steel structure with floodlights 
on towers or poles erected along side of the 


rane runway 


Mixer Building 


In thie ' ' , i . ’ 20 o ouring Due to very large mixers and the bins contain 
ing raw material mounted above them, it is 
almost impossible to provide general illumina 
tion over the entire area. Lighting equipment 
should be located where possible and conveni 
ent. The two most important places are at the 
top of the mixer and at the pouring level. This 
should take the form of supplemental lighting 
either from symmetrical or directional lighting 
equipment 


Calcining Building 

Storag und crushing , , on working General overhead lighting is not advisable due 

stone varie rn platform. to the height of crushing machinery and bins 
for feeding same Industrial lighting units 
should be provided at convenient locations on 


ull working platforms or levels 





Skull Cracker 
General lighting from directional lighting 
equipment mounted on underside of crane gir 
ders. Lighting should also be provided under 
the cranes 


General lighting from overhead or directional 
ighting equipment. Lighting units under crane 
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Figure 9. (Left) 


Pigure 10. 


4. Selection of Luminaires 
(a) Height — Whether 
the old new, high 


bay areas will predominate throughout 


Vounting 


open hearth is or 


and most bays will be equipped with 


overhead cranes The choice of photo 
influenced 


but 


distribution will be 
by height 
in general the concentrating or narrow 
Reflection 


not 


metric 


mounting and spacing 


beam type will be selected 


factors of vertical surfaces are 


high 


will reach a value in the neighborhood 


very when new and eventually 


of 5 to 10 per cent; consequently, little 


illumination can be expected 


vertical 
from these surfaces and where vertical 
illumination is definitely required (hot 
top repair and checker repair) it must 
be obtained from other than a general 
lighting system 

(b) 


lighting equipment is difficult due to 


Maintenance—Maintenance of 


interfer 
The 


resultant high depreciation should be 


high mounting heights and 


ence with continuous operations 


considered in designing a lighting svs 
Depreciation varies with the de 
of the dust-resistant 


tem. 


sign luminaire ; 
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(Right) 


features may reduce the rate appre 


ciably. Maintenance varies widely in 


different plants from wiping off re 


flecting surfaces at time of lamp re 
placement to definite schedule of clean 
60 In 


lighting system a knowledge of 


ing days calculating a 


every 
main 
tenance schedules is necessary to de 
termine depreciation factor 

(c) Light The of 


power available will usually dictate the 


Source type 
type of light source that can be used 


Twenty-five cycle and direct current 
predominate in the older type mills 
There is a trend towards 60-cycle, par 
ticularly for new mills 

Where only 25-cyele and direct cur 
rent are available, filament lamps are 
preferable. Where 60-cycle is available 
it is possible to use high intensity mer 
eury vapor lamps, either alone or in 
combination filament 


Where mounting height is not exces 


with lamps. 


sive, fluorescent lamps can be applied. 


Color of lighting is not very impor- 
High 


are 


tant in open hearth operations 


intensity mereury vapor lamps 


satisfactory for most areas. Probably 
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Alternate lighting methods for pouring floors and slag pits. 
Lighting for hot top repair and relining. 


the only place where color might be a 
the charging floor area 
ot 


filament 


on 


factor is 


and there a combination mercury 


and incandescent lamps is 


practicable. Machine shop or buggy 
lend 


fluo 


and door lepartments 


to the of 


repair 


themselves ideally use 


reseent lighting 





SEE listing of L.E.S 
Committee Personnel, 
beginning on 


18A 


page 
List of Section 
and Chapter Officers 


begins on page 32A 
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uestions and BXinswers 


on light sources 


The 1.E.S. Committee on Light Sources, under the chairmanship of E. H. 
Raddin, has prepared this listing of answers to frequently-asked questions. 
Readers are invited by the Committee to submit similar questions of 
general interest on light sources, to be considered for publication from 


time to time 


Why do some white fluorescent lamps that look alike 
have different names? 


strmibu 

under fluores 

upon the 

than it does 

lamp itself. Thus 

example, two Cool White 
wok alike, but have dif 

This is actually the 

und De Luxe Cool 

White lamp gives 

s high in effimency 

in comparison, give 
mewhat less efflereney 
Whites 

Luxe War 


Standard 


White 


What is ICI (now CIE) Illuminant C? 


te 'T | ‘ nternationally 


Questions may be sent in care of Society Headquarters. 


Why is lumen maintenance better when a standard 
incandescent filament lamp is burned vertically base-up 
rather than base-down? 


Bulb blackening is a result of gradual filament 


evaporation as the lamp is burned. It is a normal and 
inevitable result of lamp operation. In gas-filled lamps, 
the hot gases adjacent to the filament rise, carrying 
the minute particles of evaporated tungsten upward 
and depositing them on the inside surface of the bulb 
above the filament. When a lamp is burned base up, 
the blackening is deposited largely in the area of the 
base where much of the light is normally intercepted 
by the base, socket, and luminaire husk. If the lamp 
is burned base-down, the blackening collects in the 
bowl of the bulb where it absorbs light in addition to 


that intercepted by base, husk, ete 


What is the purpose of the mica disc on higher watt- 
age general lighting service incandescent filament 
lamps? 


Most of these lamps are operated in a base-up posi 
tion wherein convection currents of the filling gas 
earry the heat of the filament toward the stem press, 
base, and socket. The dise serves to reduce the operat- 
ng temperatures of these parts by providing a barrier 


to the hot gases 


What are the principal differences between incandes- 
cent filament lamps for general lighting service and 
lamps designed for rough service? 


The essential differences are the diameter and length 
of the filament coil and the manner in which it is 
supported. For example, a 50-watt general lighting 
amp has one support exclusive of the lead wires, and 
the rough service lamp of the same wattage has 16 
Because of the number of supports and resultant cool 
ng of the filament, efficiency is sacrificed and conse- 
quently the rough service type is not usually recom 
mended for general lighting 
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Summary of Action Taken at Council Meeting, New York hegre teem panto cB grr 
on the indhoo roject was given y 
Marshall Waterman, indicating that the 


A meeting of v LES. Council was ! ! teu 0 Directo were ime . 


project was car ‘ out within the 


} A r ry | , r ‘ el , yn ' ed Lathe . . 
held Februa at the Hotel Lexingtor t \ budget sein Council a year 


New York City. Falling as it did the ’. Whitehead a e 1952 edition of 10,000 


day after the meetin+« of the Nomina } 
. ‘ HANDBOOK OMPLETEI completely sold 


tions Committee, Counc) meeting was 
attended by a number of visitors in towr Bruce I. Jenser Chairman of the 
for nominations Handbook Revision Committee, made a v NING MEMBERS 


final report of this project and asked _ 


Present were: S. G. Hibben, President Sustaining Members recom 


that his committee be discharged. Coun 


presiding; Past Presidents, C. H. God mended by the Sustaining Membership 


, cil took acti do #0 t ) di ‘ 
dard, Walter Sturrock Vice Presidents ook action to do so, with commenda Committee and approved by Council are 


A. H. Manwaring, E. M. Strong; Ger tion and thanks to all concerned 


, M. B. Austin Company 
eral Secretary, C. C. Keller: Treasurer A copy of the new Handbook with a 1405 Shermer Avenue 


R. F. Hartenstein Directors, G. W specially illuminated inscription was pre 
Beals, I } Tayler proxy for R. I 
Biesele, Jr.. D. M. Jones, R. A. Palmer Editor of ILLUMINATING ENGINEERING Heltyweed Wholesale Electric Compeny 
on behalf of the Publications Committes 6820 Romaine Street 

Holly wood 8, California 


Official Representative: Edward Meyer 


Northbrook, Illinois 
sented to Mr. Jensen by Ruby Redford Official Representative: James M. Collins 


J. 8. Schuchert Regional Vice Presi 


dents, B. C. Cooper proxy for W. E. Fol The citation, in illuminated letters on 


som, P. H. Hildebrand, C. N. Laupp, F. P the inside cover, read The Ruby Light Corporat 
e aby ighting Corporation 
Labey, M. N. Waterman proxy for C. O — ae 1212 South Olive Street 


Martin, R. G. Slauer, F. C. Winkler Chairman, Hane evision Committee Los Angeles 15, California 


9 . Official Representative: Albert Jassia 
4 D. Hinckley, Executive Secretary recognition « ' rk im bringing t 


C. L. Crouch, Technical Director; Ruby ruition the 1952 I chting Handbook New MEMBERS 
Redford, Editor and ¢ A Atherton Th 


The inscription was signed by the three The Board of Examiners reported the 


B. J. Jensen, Joe Thomas members of the Publications Committee election and reinstatement of 103 Asso 
Reorganization of headquarters opera } C. Huerkamp, Chairman H H ciate Me mbers and 16 Student Members, 

tion, as considered by the January meet Magdsick and J. M. Stedman and recommended the election by Coun 

ng of the Executive Committee was dis 

cussed and approved by Council. The 


plan approved divided the General Seere 





tary’s heavy responsibilities so that the 
Technical Director's operations may be 
the more direct responsibility of the 
Senior Vice President of the Society, and 
those of the Publications Office the Jun 
ior Vice President, or other member of 
the Council Executive Committee, as ap 


pointed 


NOMINATIONS FOR OFFICERS 


A report of the Board of Nominations 
was read by Lee E. Tayler, Chairman, 
indicating participation by 28 Sections 
in this annual Society event. In present 
ing his report, Mr. Tayler reiterated the 
importance of the Society's Sections to 
take part, with a representative from 
their own Section, in the nomination of 
1.E.8. national officers. Officers nomi 3 
nated for 1952-1953 Administration wer: NEW LE.S. Lighting Handbook, specially inscribed, is presented to Bruce J. 
President, E. F. Strong; Senior Vie« Jensen (center), Chairman of the Handbook Revision Committee. Making presen 
President, A. H. Manwaring; Junior tation for the Publications Committee is Ruby Redford, LE. Editor. Looking on 
Vice President, Duncan M. Jones; Gen are 8S. G. Hibben, President, I.E.8.; C. L. Crouch, Technical Director; and A. D. 
eral Secretary, C. C. Keller; Treasurer Hinckley, Executive Secretary 
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Inter-Society Color Council 
Holds Three-Day Convention 


\ 


February i4 


Beptem ber 30 
1952 


1951 


Helsor 
Texas 


Kenneth ‘ 
pment Co 


Time and 
Art Center 
abstract 


adys Mil 


Martin 
nein 





Cash Prizes To Be Awarded for talp M. Bees 
“My Most Interesting Lighting Job” cor renomens—vy teay A. Balink 


awarde« 


Advanced Lighting Course 
Sponsored by Pittsburgh Section 


An « high 
Ad 

Pittsburg! 
scheduled 


fron 


than the 
portunity for 
presentation of one's 


ional Conference of 


Chairman for 
Names 
and Chapter 


ages of 


Albuquerque 1.E.S. Group 
Considering Chapter There 
ip r LES. members 

New Mexico is appar 

hapter size. With the 


parent oe on Rocky 
ave ected provisional 
slready held two well 


The group is nder 
direction of F. A. Dunn 
und growth to date, 


ms indicated 


asm 
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Toronto Section Holds 
Young Members Competition 


engineering Separate 
of #10.0 uch were 
Technica 


Eight mem} cipated, all 


awarded f% 
Preparation, and Presentatior 


inder 


were } 

airn Speak 
Asso 

and F. T 


same 


lation Toront< 
icker 

organization 

The prize for Tech: Preparatior 


V.M 


sion.” 


was awarded to I 


on “Colo % 


s for his paper 

Presentation 
Jack Mullock for his 
Lighting 


to the si 


vidition to th 
idsen, Margaret 
th Ormrod 


M 


School Lighting Clinic 
Success in Chicago 


ght 


three ser 
The first d 

was ‘ r 001 Adminis 

Engineers. On 


trators Architects and 


registrants were Schoo! 
Admir Health 


sts. The third day’s program was given 


Distribu 


ond day 


strators, Eve and Specia 


before Electrical Contractors, 


tors and representatives from the Light 


ing Industry 


Response to a ( was most grat 


fring to the Some 309 peoy 


sponsors 


attended from six states, one as far away 
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LIGHTING CALENDAR 


Society Events 


March 13-14, 1952-—S« 


( rence, Hote 


ce eas o, Calif 
March 20-21, 1952 


B. ¢ 


1952 Meetir 


ater B 


March 31, 


‘ s Edge 


April 6-8, 1952s. 
T 


athwestern Regional Con 


rence, Hote alsa, Tulsa 


Okla 


Regional Con 


Tens 


1953. -Sou hern 
itage Nashville 


April 30- May 2, 1952 
‘ H 


te General 


April 20-22, 


ference, Hern Hotel 


Canadian Regional 


nference Brock Niagara 


May 5-6, 1952.(Great Lakes Regional Con 


fere Statler Hotel, Cleveland, Ot 


May 8, 1952-—Meeting of 


East Centra! Regional Von 


May 21-23, 1952 
Pitteburgh, Pa 


ference, Webster Hall Hotel 
June 18, 1952 Meeting of LE.S. Council, 


Mars 


Swamr 


rtheastern Regional 


1952 N 


Preston Mass 


June 19-20, 
Conference, Hotel Swampscott 
July 10, 1952 Meeting of 1.E.8. Council 


September 8-13, 1952 sminating Engi 


ety, National Technical Conference 
Hotel, Chicago, |! 


ring 


igewater Beach 


Industry Events 
March 22- April 6, 1952 


nal Trade Fair, Navy Pier 
March 24-26, 1952 


a I 


Amer 


Va 


March 26-28, 1952 


Hotel Sherr 


April 1-3, 1952 
ales ( ferer 


Greater N 


April 1-4, 1952 
‘ r Jind Annus Safety 
xposition. Hotel Statler, New 
April 16-18, 1952--F) 
Ane Electr 

April 28-30, 1952 

‘ tor Ass 


scare Fa 


April 28- May 3, 1952 
erce, Annual Meeting, Was! 


May 4-8, 1952 


National Convention, Ben 


The Electr 


Philadelphia, Pa 


Engineering Institute of 


May 5-7, 1952 * 
Hotel Van 


Canada 1952 Annus 
uuver, B.C 


Meeting 


er, Van 


ird Annual National Res 


Convention & Exposition 


Chicago, Ill 

May 6-9, 1952 
ng Exposition & 
pal Auditorium 
May 8-9, 1952 Public Utilities 
Association Annual 
r Minne lis, Mine 


International Light 


Cleveland Mu 
Ohie 


Fourth 
Conference 
Cleveland 


Advertising 


Convention, Hotel Rad 


TELECAST 


May 12-13, 1952 
Association of Ontario, Annual General 


ing, General Brock Niagara Palle, Ont 


Institute, 


eveland Ihio 


jison ri 


June 2-5, 1952 I 
20th Annua nvention, ¢ 


ational Organization 


June 8-21, 1952 nterr 


for Standa n so Assembly 
Commit 


N.Y 


General 
Technical 
New York 


r of 
ersity 


44th 


Association of Elec 


Annual Con 


Week of June 9, 1952 


vents Nationa trical 


Distributors, Atlanti 


City, N. J 


June 9-13, 1952 Third Annual Conference 


ndustr Resesrch, Columbia University 
New Y k, N.Y 


June 23-27, 
ing American it 
Hotel Nicollet 


Week of June 23, 1952-—-A,» 
for Test 
ing Hotels Statler and 
York, N. ¥ 


1952 Summer 


stitute of I 


Meet 
Engineers, 


General 
ectrical 


Mina 


Minneapolis 


nerican Society 
Meet 
New 


Anniversary 
New 


ng Mater als th 
Yorker 


June 30- July 2, 1952 
tation, Annual Convention 
Banff, Alta 


Canadian Electrical 
Benf Springs 


1952 Pacifi 


institute of 


Meet 
Engi 


General 


August 19-22, 
Americar Flectrical 


Phoenix Ariz 


American 


September 8-10, 1952 


Association's Third 


Standards 
Standardization 
Conference, Museum of Science and 


National 
Industry 


Chicago, Ill 


September 8-11, 1952 


Annua 


Institute of Traffic 
Hotel 


Engineers Meeting Sherman, 


Chicago, I 


Canadian Electrical Man 
Sth Annual 


October 1-3, 1952 
ifacturers Associat Meeting 


General Brock Hotel, Niagara Falls, Ontario 


October 7-9, 


1952 Pacif 
Convention and 


Hote Los Angeles 


Regional 
Exposition, Bilt 
Calif 


Coast 


Resta 


October 13-17, 1952-——Fall General 
nstitute of Elec 


Orleans, La 


Meeting 
American 
New 


trical Engineers 


October 20-24, 1952 40th 


Congress & Exposition of the National 


National Safety 
Safety 


Counc it 14 
Movember 10-13, 1952 


Manufacturers As atic 


Electrical 
Haddon Hail H 


National 


January 19-23, 1953 WwW er General Meet 


ng America te of Elke 
neers, New York nN. 


trical Engi 


trical Mar 
igewater Beach Ho 


March 9-12, 1953. —National Ele 
ifact rs A ition, I 


tel, Chicag 


Week of May 24, 1953——45th Annual Cor 
ventior Nat 1 Association of Electrica 


Distributors, Stever » cago, I 
June 29-July 3, 1953 mmer 


Meeting, American Institute of Elec 
Atlant City, N. J 


General 
trical En 
gineers 


August 18-21, 1953-——Pacitk 
ing, American Institute of Electrical 
neers, Vancouver, B. ¢ 


Meet 
Engi 


Genera 


September 21-26, 1953--25th Jubilee Meet 
ing, International Association of Electrical In 
Ede Beach Hotel, Chicago, Ill 


spectors water 


November 9-12, 1953 National } trical 
Manufacturers Association, Haddon Hall Ho 
' 


tel, Atlant cit NJ 
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Store Design Panel Sponsored 


By 1.E.S. in Toledo 


Fred 


Superintendent at 


experts on the panel were 


Store, Herman H 
Architect, and 
L.. Sehifferly 


Robert 
Dis 
be the another 
Lighting as a Fune 
Don P 
Products 


date for 
i” ol 
indising at which 
Electric 


on the 


at ‘ 
Others panel 

» of Lamson Bros 

ore executive s 
Baker (Ce 


Mrs. H 


H. L. Logan To Address 

British 1.E.S. Convention 

British TI 
scheduled to 


May 


umi 
nating Engineer 
d in Easthorne ngland 
Research 

will ad 

speaker 

be on “Two 

Art earrying 
rd Harrison's 
me group last 


Frontiers 


Connecticut Section Sponsors 
Course in Illuminating Engineering 


entitled “Radia 
under 


tieut 


« now 
of Conne 


the direction of Prof Domina 


Eberle the 


Educationa ‘ 


Spencer und sponsored by 
Connecticut 
the 


for the 


ommittee of 
Section Starting Fe 


Wednesday 


bruary 13, 
course will meet enc! 


reat of the semester 


Many practica we is theoretical 


ippleations of ght and light measure 


ment will be discussed as well as a quan 


titative basis for treating light and color, 


with a view to presenting some knowl 


edge of vision both in the laboratory and 


in the office or classroon 


the course deals with the 


In genera 


wepts of radiometry and 


photometry 


including problems in the infra-red A 


uantitative treatment of light, vision 


and color ed on physical principles 


The unit sphere method of calculating 


the distribution of radiant energy from 


NORTHWESTERN Ohio Chapter of I.E.8. sponsored well-attended Store Lighting Panel, in Toledo, Ohio. Panel of Experts 


is shown in the picture at 


TELECAST 


left 


Kenneth C. Welch, at right, was moderator and also chief speaker 


Vews 


f Current Interest 
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es. interfleetions of radiant 


energ’ mn enclosures ind applications 


to lighting design, and study of black 
bedy radiators 
photochemical the 


dark 


It also includes the 


ory of sior Z sdaptation 


vision witl ‘ and non uniforn 


surrounds aptation of 


the fovea 


The color division of the course deals 


with physical specifications of color, tri 


chromatic state of adaptation, color 


matching, the Munsell system, color har 
mon and the Birkoff theory of aesthetic 
measure 


Further 


may be 


nformation n this cours 
Cole 


Hart 


obtained from Edward 
Hartfort Electric Light 


ford, Conn 


Company, 


Seminar on Lighting Design 
Given by New York Groups 


A new series of twelve advanced le« 


tures on lighting design has been ar 


Illumination Division of 
of A.LE.E 


LES., and is 


Specialists in 


ranged by the 
the New 
the New 


York Section and 


York Section, 


currently being presented 


their fields have been invited to exchange 


subjects below at round 


ideas on the 


discussions 


table 
February 11—What ighting in 1952 
High Bay 
Televis 
March Church I 
March 1 Airport 
March 17—Mirrors 
March 24 
Maret I 
Buildings 


February 18 
February 2 Lighting 
Lighting 

Prisms and Lenses 
Theatrica Lighting 


Lighting at the United Nations 


April 7 Lighting Aboard Shir 
April 14 Hospital Lighting 

April2i) 
April 28 


To t i 


The seminar is being given in the Con 
Room at the Underwriters’ Lab 
New York 
Attendance is limited to 50. Tui 
tion is $10 to members of A.LE.E 
LES., A.S.M.I A.S.C.E., and A.LA 


$15 to non-members. Single lectures are 


ference 


oratories, 161 Sixth Avenue, 


= 


at $1.00 each for members and 81.50 


for non members 


Traffic Engineer Honored 
By City of Seattle 


Seattle, Washington, said to be first 


in traffic safety of cities of its size in th 
recently 


traffic 
who did 


country paid tribute to 


engineer, J. W 


ite re 
Arch Bo 


much to give the city its 


tiring 


long 


good safety record. In a meeting of the 
, which Mr 


Seattle Safety Couneil of 


Bollong was one of the founders in 1934 


71 civie leaders and engineers expressed 


best of business to him 
Arch 


und tr ansport con 


good will and the 
work as J. W 


traffic 


in his new Jollong 
ind Associates 
sultants 
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South Pacifie Coast 


Pacific 


Northwest 


Southwestern 


Southern 


( anadian 


Great Lakes 


East Central 


Northeastern 


1.E.S. Regional Conferences, 


Sir Francis Drake Hotel 


San Francisco, Calif 


Empress Hotel 
Vietoria, B. ¢ 
Hotel Tulsa 
Tulsa, Okla 


Hermitage Hotel 
Nashville, Tenn 


General Brock Hotel 
Niagara Falls, Ont 


Statler Hotel 


Cleveland 


Webster Hall Hotel 
Pittsburgh, Pa 


Hotel Preston 


Swampscott, Mass 


1952 


March 13-14 
March 20-21 
April 6-8 
April 20-22 
April 30 - May 
May 5-6 

Oho 


May 21-23 


June 19-20 











Clinic for Industrial Safety 
Sponsored by Chicago Section 


One of several comprehensive Clinics 


scheduled by the 
held December 7 at the Chicago Lighting 


Chicago Section was 


Institute, featuring Lighting for Indus 
trial Production and Safety. Co-sponsor 
Association of Com 
The 


attended by several hundred people from 


Chicago 


was the 


merce and Industry meeting was 
representa 


The follow 


ng series of discussions were presented 


ndustry, as well as utility 


tives and lighting engineers 


Need for Increased Production and Safety in 
Industry, by FE. FE. Prederick 


Fundamental Factors of 


D. Richards 


Industrial Lighting 


by Carl F. Jensen 


& Yard 


| Light Sources 


Lighting of Plant 


Weeks 


Outdoor Areas 


James 


ne Production Areas, by James Cham 


Techniques and Localized Lighting 


sipment, by R. J. Diefenthaler 


Areas for Efficiency 


ghting Industrial Office 
George Cilleard 

nfra Red & Ultra Violet Uses in Industries 

Harold Bunte 

Systems for 


sstrial Distribution Wiring 
Frank MeShane 


ighting. by 
date for a 


held at the 


April 4 is the scheduled 


similar Clinie on Color, to be 


Chicago Lighting Institute 


Montreal Section Sponsors 
Forum on Industrial Lighting 


A one-day 

held at the 

Montreal, Fe>ruary 20, 
LES 

joint luncheon of the 
Montreal and the 


Section, the 


Forum on Industrial Light 
Queen's Hotel in 
sponsored by the 


ing was 


Montreal Section of 
Starting with a 
Electrical Club of 


1.E.S, Montreal Forum con 


TELECAST 


tinued throughout the afternoon and well 


into an evening session 


Forum Chairman was R. 8S Tate, 


Canadian General Electrie Co., Montreal 


Subjects presented included 


Engineered Lighting A 
Duncan M. Jones 
ada, Lid 


Force by 
Curtis Lighting of Can 


Dynami 


Lamps for Industry, by G. F 
dian Weat 


Mudgett, Cana 


nghouse Supply Corp.. Toronto 


Design and Operation of Fluorescent 
by N. A. George, Car 
( LAd., Toronto 


Ballasts 
adian General Electric 


Industrial Ap ations by Ww 
Amalgamated FBilectric Ce Ltd 


Dalrymple 


Toronto 


Colour Conditioning for Industry, by G. E. O 
Paints Lid Mon 


International 


Radio Canada Building, Dor 


ntreal, followed by conducted 


Cleveland Section 
1952 Student Competition 
The 1952 


Competition, 


A.LA 


sponsored 


LES.8.1.D 
jointly by the 


Cleveland Section of LES 


Student 


together with 
the architects and decorators, got under 
at the Cleveland Inati 
Payer of A.1LA. led 
off the discussion with “The Integration 
of Architecture Lighting.” 
Wm. Steiner and John Neidhart of LES 


lectured, respectively, 


way February 4, 
tute of Art. Ernst 


Design, and 


on “Lighting—Its 


Language and Measurements,” and 


“Methods of Illumination Design.” 


Two more lecture sessions followed on 
Mondays at the 
Nela Park. On 
the talks were by L.ES.ers: C. M 


Environment,” ¢ 


Lighting In 


SUCCERBIVE 
stitute at February 11 
three 
“Design for 
“Light 


Cutler on 
L. Amick on 


Sources Types, 


Continued on page 13A 
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New Westinghouse 


R.57 
800-WATT LAMP 
u ‘ 
BUILT-IN REFLECTOR 


and 


2000 HOURS LIFE N 


Now you can get bright light /onger in high-bay areas, no matter how dirty, 
dusty or smoky the conditions. The new Westinghouse R-57 800-watt stand- 
ard voltage lamp, with a special silvery reflector actually built inside the bulb 
itself, prevents dirt particles from reducing its highly efficient light output. 
Dust settles only on the sides, not on the light-emitting face, so no cleaning 
is needed 

In addition, the new R-57 lamp lasts 1000 hours longer than conventional 
lamps and directs all the light on the area where it is needed. It is available 
in two light distribution types: narrow or wide beam. 

For full information, contact the Westinghouse Lamp Sales Office nearest you. 
Or simply mail the coupon below. 


LAMP DIVISION . WESTINGHOUSE ELECTRIC CORPORATION BLOOMFIELD, NEW JERSEY 





YOU CAN BE SURE...1F ITS 


Westinghouse 
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NEWS FROM 
WESTINGHOUSE, THE 


lamp Stays : a A 


DID YOU KNOW? Owls see in near- 


co. ee darkness (not in total darkness, which 
almost never exists outdoors) be- 

: cause of the nature of their eyes and 
: not the size of them. Because of two 


shapes of nerve-ends in the back of 
the eyeball, we say that humans 
have both “rod” vision and “cone” 
vision. The rods take over in dim 
light while the cones function in 
brighter light and give us color per- 
ception. Owls, cats, and other night- 
life have mostly or entirely “‘rod"’ vi- 
sion, hence see moving objects in the 
dimmest lights, because apparently 
the nerve-rods work in bunches, 
thus multiplying the sensitivity 


ON THE OTHER HAND — While 
blackout driving proved possible but 
unsatisfactory in war-time, the effort 
of auto safety experts is to approxi- 
mate daylight seeing conditions as 
nearly as possible—at least to make 
roadway objecta visible as far ahead 
as it takes to stop your car— roughly 
300 feet. Headlights today are so 
highly scientific that a pair of small 
45-watt filaments illuminate a road 
area at least 20 times the largest 
living room. Their complexity is 
shown by the fact that Westinghouse 
Sealed Beam Headlamps, for in- 
stance, have 121 individual prisms, 
and all of these direct separate beams 





ACTUAL EFFICIENCY STUDIES PROVE 
new Westinghouse K-57 800-watt lamps of light picked up from various parts 


out-live, out-perform conventional lamps 
And their special design makes them ideal of the reflector. | guess that makes 


especially high-bay lighting in found- : * > . : 
ries, mills and other industries where dust 7 them about 60 times as complicated 
is a problem. ‘ as bi-focals, no? 


SAFETY NOTE: If you ever blow a 
fuse in your car on a busy highway 
at night, illuminate the interior of 
8-57 WESTINGHOUSE LAMPS ‘ . your car with a flashlight; it makes 
pave built-in refecter, tay bright ss pata eee the windows visible for a long dis- 


longer with no cleaning, give more ¥ 
efficient light at lower cost j tance, warns other motorists. 





More next month 


AGAIN WESTINGHOUSE MAKES HISTORY! Brings you complete coverage of 
Presidential Campaign from conventions to election over CBS television and 
radio Also tune in WESTINGHOUSE STUDIO ONE every week over CBS-T'\ 





. BUY NOW AND SAVE! 
rr 1-4 —— allele ______ WESTINGHOUSE 
RST G00-ans ieee ntinn chant the now Westinghouse bi , FLUORESCENT LAMPS 
. STILL COST YOU LESS 
THAN THEY DID 
IN 1940, YET BURN 
SEVEN TIMES LONGER! 
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factories 
offices 
schools 


se iehti : stores 
er leaders in lighting since 1944 public buildings 


Miller lighting systems give you the maximum benefit 
of proper lighting. Easy, accurate vision for best accomplishment 
They are engineered for easy installation —for low maintenance — 
for long service —for finest dollar-for-dollor value. Behind them 
are 108 years of pioneering and progress in GOOD LIGHTING 
There’s no need to compromise on lighting that’s “almost” 
right. Miller has a complete line of luminaires — Fivorescent, 
Incandescent, and Mercury-vopor —that cover a wide range 
of industrial and commercial lighting requirements —that have 
been proven in thousonds of installations. 
Light with confidence the proven Miller way. Miller field engineers 
and distributors are conveniently located for nation-wide service 


Luminaire shown is the Miller deeo aluminum Troffer — 


in low brightness for 
all Miller Troffers 


the ultimate 


ighting comfort. Like 


ts can be arranged to form ceiling 
pofterns as desred EILLINGS UNLIMITED" 


un 


THE - = COMPANY wcnoen, Conn. 


‘ SINCE 1844 


ARCHITECTS 


‘ : ‘ a : —_ - MINATING DIVISION. Fluore +, Mercury Lighting Equipment 
LIGHTING ENGINEER. W Thor Bos? Voss ’ TIN T v N F D 
ELECTRICAL CONTRACTOR, Hix ect os? Aoss 


nd Liquid Fue! Devices 


heets, Strips ond Rolls 
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oe . rve a ballast and conversion from suggests possibilities for other lighting 
Colors and Operatior and R. Dorsey on 360 cycles is accomplished by fields such as Industrial, Office, Library 


“Control of Light Characteristics of magnetic means rather than by moving und Television studios The 360-cycle 


Materials parts as in rotating or vibrating equip system may provide the illumination en 


Fet ment gineer with a better means of obtaining 

on mn t ruary 

Putnam of ‘ - Mr. Campbell states: “It appears that the often needed higher levels of illumi 
itn as 

Equipments we now have the opportunity to make nation 

another great stride forward in some “Extended use of high frequencies for 

» panel discus ‘ i 

sil three ds of fluorescent lighting. With the fluorescent lighting depends in part on 

and = inspeetior frequency converter as a power the relative economics of the system 

sirens of the Lighting we have a means for increasing Comparative cost studies to determine 
Kaye Leighton e frequency in much the same way as this factor are continuing.” 

LES. and 1 transformer is used to increase voltage 


At the present time the overall weight of 
60 system is approximately the LES. Vice-President 
or 60 eyeles but about 95 per To Attend French Conference 


s weight can be placed in the 


: elim hele © the At the Convention of the French Illu 
Au athe a at 
Instit % Fhe aoenent seantes minating Engineering Society scheduled 
ires v esent converte 
d Institute of Art b : April 29 through May 3 in Toulouse, 
West ‘ le requi 1 three phase 60 evyele input and ’ 
and Western Reserve School of Archite France, the American LES. will be 
; . , ' , eycle single phase output 
compete wards will be mads official! rresented b 
t I bl ) eariy square current wave shape ff many represent d by A H Manwar 
joir ALA ES LD. meeting Y sation of Gusseseent lames ot ng, Vice President. Mr. Manwaring has 
eduled for Apr = 7 anno . ‘ ‘ . » ben . 
satan offense Gant ities aus been appointed an authorized delegate 
?—- " to the conferences of the Association 
entional 60 cycle system For 


High Frequency Fluorescent Lighting (ov oinnic it is practical to increase lamp F*#ncaise des Eclairagistes and will ad 
Discussed at A.1.E.E Meeting current thus obtaining more light output dress the group on the general activities 
of the eries 8 
The principles ¢ th frequency fluc per fixture. The capacitor ballast located American LE 
reseent lighting f¢ zeneral applications ch lamp weighs only a few ounces The threeday Conference of the 
were demonstrated to the New York resulting in considerably lighter fixtures French Society will inelude, in addition 


Section of A.I.E.E. February 6, by John The air conditioning load can be re to 
of the relatively low loss Exhibition in Toulouse, a show-window 


a number of paper sessions, a Light 


H. Camplh« General Electrie Co., Lamp duced because 


Department. As deseribed by Mr. Camp of the capacitor ballast. Radio interfer 


lighting contest for local shopkeepers, 


bell, the technique involves a new lamp ence is much leas when fluorescent lamps some demonstrations of street lighting, 
re operated at higher frequencies and 


torical monuments 


rod! yp of gs » 
circuit and a newly developed method of ’ floodlighting a number of his 


frequency conversion whereby a smal “The use of the 360-cycle system in 
1 


capacitor weighing only a few ounces the special application at Beltsville, Md., Tele ntinued on page 14A 





TYPICAL plant growth room at Beltsville, Md. 96-inch T-8 slimline TWO 4'.-kw magnetic frequency converters in use 
lamps are spaced one inch apart. Inspecting the plants are Dr at the Plant Industry Station. This power supply 
Parker and Dr. Borthwick, physicists at the Plant Industry Station. converts three-phase 60-cycle to 360-cycle single 
By controlling plant growth with artificial light these men have phase. Each converter operates 44 96-inch T-8 slim 
uncovered many of nature’s “energy storage” secrets and the ex line lamps at 500 ma. Small control knob at right 
periments are being watched with interest by lighting engineers will select any lamp current from 350 to 500 ma. 
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Some Lighting Installations To See in the South 


Installation at Address Type of Lighting 


AUGUSTA, GEORGIA 


front through glass. Louver 
» Ree 


! 


ipy mentar 
or and outdoor types 


essed incandescent 


LITTLE ROCK, ARKANSAS 
I 1oresce 
Ime 


Incandescent 


ind semi recessed 


nt with 4 


louverall ceiling 


ndeseent floodlighting 
and fluoreseent 
nt 


indeses 


ent and ineandescent 


nt and incandescent 

iorescent 
Fluorescent 
indescent 


Ine und fluorescent 


‘ Fluoreseent 
TULSA AND BARTLESVILLE, 
1 Bostor ‘ 
S Mair Re 


OKLAHOMA 


ith ar istom built 


fluorescent 


essed incandescent with interest 
Mv Custom built fluores 


Many types 


I 


ent 


n this new building 


Various fluorescent applications in th 


ea the University of Tulan 
¥ Vapor stre« 


wit! 


ing which 








f Current Interest MINATING 


ENGINEERING 








IN MITCHELL LOW-BRIGHTNESS LUMINAIRES== 


——“_ 
MITCHELL engineering develops the maximum “at 


advantages of the new low-brightness T-17 
lamps in two superior Luminaires . at the 
lowest owning and operating cost per footcandle 
delivered.* Here is light distribution with ab- 
sence of glare comparable to daylight conditions. 
No cross-louvering is required (lowers initial 
and maintenance costs); provides desirable 40° 
crosswise cutoff. High light output with low 
lamp brightness provides ideal illumination for 
schools, libraries, public buildings and institu- 
tions. Modern, functional design is largely self- 
cleaning. Exclusive MITCHELL mounting features 
simplify installation. For the best buy in low- 
brightness lighting, it’s wise to specify MITCHELL. 


*Ask for revealing Cost Comporison Chert 


CHECK THESE MITCHELL 
LOW-BRIGHTNESS ADVANTAGES: 


Glore-free illumination 
(surface brightness less thon 2 cp 54 in.) 


Lewest Fixture Cost 
(fewer units, nO louvers required) 


Lowest Installation Cost 


Lewest Maintenance Cest 
(largely self-cleaning) 


Lowest Owning end Operating Cost 
per Footcandle Delivered 





Attrective Functional Design 





ee RI as 


Write for the complete MITCHELL Commer- Mitchell Manufacturing Company, Dept. 3C 
ciel Fiverescent Lighting Cateleg. Have the 2525 N. Clybourn Ave., Chicago 14, Ill. 

-_ , po a , oon “ OC Please send complete Commercial Lighting Catolog 
toms » for easy specific ’ CO Please send Cost Comperison Chart 


MITCHELL MANUFACTURING COMPANY 
2525 WN. Clybourn Avene, Chicago | 4, Illinois 
in Conede: Mitchell Mig. Co., lid. 19 Wetermen Avenve, Toronto 
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ART METAL. .....:.: 


the FIRST of its NEW ideas in 


INCANDESCENT LIGHTING 
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WRITE 
for these releases and 
the leather-bound catalog 

INCANDESCENT 

UNIFIED LIGHTING 
Unified in Design 
Characteristics 
. 

Engineered for appli- 

cation performance 











CLEVELAND 3, OHIO 


Manufacturers of Engineered Incandescent Lighting 
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Continued fre 


manager of Millard J. 
Hamner, of the 
administrative staff with general duties 
the engineering Other 
Henry F. DeLong, who 
replaces Mr. Olson as manager of Lamy 
and William E. David 
Borch’s post 


Engineerir “4 
continues as member 
outside area 


appointees are 


Manufacturing 
son, who fille Mr 


ager of Sales Operation 


as man 


W. E. White, of 


year after 41 


Atlanta, Ga. retired 
with 


White 


member of the Georgia 


this years 


Electric Company Mr 


early 
General 
an active 


LE.S., and 


levelonment 


Section, participated in the 


early f the section 


president of 


Bernard D. Levaur, vic« 
Pittsburgh Reflector 


Company, has been 


Electric League 
of Western Pennsy!vania Other 
W. T. Thayer, vic« 

retary; W 


named president of the 
for 1952 
officers elected are 


lent; BR. W. Heller, se 
P. Shreve, treasure 


pres 


H. J. Marquardt, 


Chapter, 


member 
L.ES., 


General Electr 


Rochester has 
the 


ufter 46 vears 


from Supply 
pany 


The Illinois Eng 
group representing s 


ounces 


withir that at 
f J. A. Harrington, L.E.S 


1 second vice 


societies 
the election 


member is ‘ ’ 


president 

Edward C. Lloyd has been 
ef of the National 
Basic 


Appointe 
Assistant Ch Bureau 
of Standards Office of Instrumer 


Lewis Gordon 
Managing Director 


appointed 
Internationa 
Electric Products 


ntmeat coincided wit) 


Division of Sylvania 
Inc. This appoi 
the f 


conversion of this former sales divi 


into the International Division in 


sion 
eare of technical and engineering coordi 
nation of operations of foreign affiliates 


and those of Sylvania 


f William E. Fran 


services 


The 
cis as 
of the 


tment 


appoil 


manager of information 


Division, Westinghouse 


Electrie Corp., Bloomfield, N. J., 
announced Mr 


Lamp 
has 
will 


been Francis 


supervise informational activities and 


and employe relations pro 


| eight plants of the Lamp 


community 

grams at a 

Division 
Raymond K. Leonard, manager of 


the Texas Lamp Sales Division of 


Westinghouse Electrie Corp., will be in 


the new sales and 
established at 


Dallas, Texas 


charge of lamp 


warehouse newly 12900 


Harry Hines Blvd. 


MARCH 1952 


retirement of Leo G. Cover from 
f General 
pro 
announced 
for 


took a leading part 


The 


his position as manager 


Electric Lamp Division's two wire 


lucing factories has been 
Mr 
rwer 40 
in the 
used as filaments in 
Merman L. Weiss, for 


Cover was with the company 


years and 


levelopment of tungsten wire, 


electric lamps. He 


s succeeded by 


merly assistant ager 


beer rinted 


H. K. Schnetter has 


assistant to 


apm 


administrative the manager 


of the 
tleetrie Corp.'s Lamp Division and C. N 


eastern district of Westinghouse 


named sales 


Both 


headquarters in the New 


promo 
make 
York 


Neumann has bee 


tion representative men will 
their 


Office 


Harry Shearin, of ©. W. Cole Co 
dis J. H. Lawrence as 


Attendans Reeeptio Com 


Chairman 


the 
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Edward N. Strait, the 
L.E.S., died 


thrombos ‘or ‘4 


taember 


igo Section of recently 
coronary 


Mr 


& Engineer 


Strait was with Pi r 


og C in Chicago 


He was also member 


Westerr of Engineers, 
Electric 


A sso 


iison 


American Gas iatior 


f LES 


January 17 


John P. Des Angles, member 


for several years, died 


lution of sympathy for his 


friends has been entered in 


New Orleans Section 


the 
r resolution was entered or 
of another member of the 


New Orleans Section, J. J. Sanders. 


fessor of Electri 


& M 


the 


L. L. Fouraker, Pro 
it A 


al Engineering College of 


Texas, and member of San Jacinto 


Section, died recently He is greatly 


missed by the members of the Section 


“Bill” Wuelker, the 
Infra-Red and Lighting © 
1952 


Mrs. 
Wuelker 


passed away 


partner in 
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At the 


meeting of the Council in 


New 


York City on February 14, 1952, the fol 


lowing 


ALAM« 


Member 
Kra 


A enoctwale 
Mecke, R. F 
tonio. Texas 

Harrien ¢ 


octate Mem 


Member 
Angier, J. I 
W ashingtor 
i esoctate Members 
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Washington, D 
() Kelley, F 
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desociate Mew 
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CLE 
tate Members 
A RK a 
eveland. Ohi 
Raymond, L. H 
Cleveland, Ohic 
Schulti« ] } 


Cleveland, Ohi 


ELAND 


Westinghouse 


were elected to membership 


CHAPTER 


Administration 


Maritime Administration, 


S. Department of Agri 


CHarTeR 
Electric Co 
Bldg 


Andrews Spartan 


onwealth Edison Co., 
Ine Chicago, 
Basedown, Chicago 
ago Park District, 
n & Co 


Fdward P. Allin 
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sapenke & Ohio Railway 
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Syeter 


leveland Transit 


ONNEBOTICUT SROTION 


i sxoctale Members 
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sider TM 
ford. Cont 


Rosen, Malcolm, G 


Haven, Conn 


CoRNu 


A weociate Member 
Stahmer D H 
Omaha, Net 
EaeTeen Pe 
Associate Members 
Curtir 
Laurek 
Martens 


het 


allerton 


Mfg. Corp.. 8. Nor 
Hart 


Supply, New 


eKER (HAPTER 
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Electric 


ne Mfg Co Bethie 
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September 8-13, 1952 


Week of 1953 


September 14, 


Week of September 12, 1954 





Chalfont-Haddon Hall, 


1.E.S. National Technical Conferences 


Edgewater Beach Hotel, Chicago, Ill 


Hotel Commodore, New York, N. Y 


Atlantic City, N. J 
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Lighting News of Current Interest 
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Sub‘ ommittce on 
STANDING COMMITTEES . ~ 
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Walter Sturrock 
With Section Representatives) 
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us Governmern 
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. 
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roper Govern 
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1 data bhetweer 
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ght Arth 
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neral Ele 


as Maier 
W. Meissner 
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SERVICE — 'T stimulate the dis 


pract ay apr 
s, standards 
al and » 

act . 
with t 


T 


n of all Sections 


ACTIVITIES — To 


tivities with th 


ation of lighting 
test procedures 
entific data devel 


onal and local com 


Lighting Service 


he National Tech 
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ea N 
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for the office . for the store 


~ - : ZX > > 
> 2 


rh 


or the factory 


LIGHTING DIVISION 





2800 .squore-foot PLEXIGLAS luminows ceiling in 
Rohm & Hoos Company Engineering Building, Bristol, 
Pa. Corrugoted white translucent PLENGIAS is 
mounted weoll-to-woll below continvows runs of 
fvorescent lamps Upper window glazing is corry- 
gated gray PLEXIGLAS, for prevention of sky glore 


ENVIRONMENTAL LIGHTING... 
With a PLEXIGLAS Luminous Ceiling 


For environmental room lighting, the whole field of 
view must be in brightness balance as in this 


drafting room with its PLexicLas luminous ceiling. 


The surface brightnesses of the ceiling, the walls, 
and the window areas of this room are less than 
three times as bright as the paper on the drawing 
boards. Note how these surfaces produce a field of 
uniform brightness in which there are no eye- 


fatiguing light-to-dark contrasts 


An average illumination of 118 footcandles is pro- 
vided through the PLexictas diffusing panels, with- 
out objectionable direct glare from the large-area 


ceiling surface 


Prasrcias  « trademark, Reg LU S Pat Off and in principal forngn countries 
Canadian Distributor Crywel Clas & Plastics, Lid , 1.30 Queen's Quay at Jarvis 


Sereet, Terente, Ontarwe, Canada 


PLexicLas acrylic plastic offers other advantages as 
a diffusing medium. Because it is rigid, light in 
weight, and strong, PLExiGLAs can be handled easily 
and safely during installation, cleaning, and relamp- 
ing operations. And because it is highly resistant to 
breakage and discoloration, it gives long, low-main- 


tenance service. 


If you have a lighting problem, investigate environ- 
mental lighting with a PLexicLas luminous ceiling. 
We'll be glad to send you full technical details about 
the installation shown above. Write for them. 


CHEMICALS FOR INDUSTRY 





ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Represeniaures in principe! foreign countries 











Continued from page 18A 


of the assist Section and Chapter 
officers with local operating problems, conduct 
Activities Conferences, prepare plans to 
give members a better understanding of the 
Society, review applications for the establish 
ment of new Sections and Chapters and recom 
mend the appointment of local representatives 
A. H. Manwaring, Chairman, Phisdelphia 
Electric & Mig. Co 8 N. Sist St. Phils 
delphis, Pa 

W. E. Folsom FP. P. Labey 

Pau! H. Hildebrand Cc. O. Martin 

K. E. Hollingsworth R.C. Paslay 

Charies N. Laupp R. G. Slaver 

F.C. Winkler 


Society 


Local 


MEMBERSHIP — To develop plans and super 
vise the operation of the individual 
ship campaign in the Society 

R. G. Slever, Chairman 
Products, Inc, 60 Boston St 


member 


Byivania Electri 


Regional Chairmen 
Lieyd W. Croteer 
Others to be appointed 


Section and Chapter Representatives 
Fred G. Astor, Jr DV. Hileman 
Stanley L. Baker FP. Larson, Jr 

FP. E. Barker William Lisch 

H. A. Bell Howard Long 
Bernard F. Benning William R. Majer 
Thomas Bjorge William G. McCormick 
PF. E. Blair Jay Meara 

BE. H. Blewner Leo W. Miles 

EF. B. Brant W._ A. Newman 

J.J. Burns L. Niemeyer 

J. R. Clucas H.W. Nessbaun 
Royal M Conheady Robert H. Pippinger 
Robert D. Coons Bernard H. Plante 
E. J. Copland M.S. Prestwood 
Chas. E. Corrigan, Jr Prank R. Sandy 
Lieyd Crotser Arthur V. Schafer 
Wayne J. Culp Leonard M. Slusser 
Beattie M_ Delong Anton A. Sobolik, Jr 
R. L. Dennis William G. Theiener 
T. H. Doherty J. Denis Theriault 
Collin Finney H. 8S. Thomas 
Victor O. Farber George F. Walter 
A.A. Fox D>. Roeland Webb 
Walter H. Garrett, Jr Robert J. Welch 

E. D. Heintse rT ©. Wier 

V. E. Hendrickson Harold R. Young 


CONFERENCE — To 


ele t 


NATIONAL TECHNICAL 
supervise the 1952 chnical Conference 
the time and place for the 1954 Technical Cor 
ference and act as a depository of _nvitations 
nferences: study and 
possibility of holding periodic 


for future report to 
ouncil the 
a natione!y sponsored technical 
the Pacifi 
Hoyt P. Steele 
Mfg. Co 

George W. Olark Cc. B. Pederson 

G. F. Dear Ralph G Raymond 
J.C. Forbes RK. G. Slauer 

R. F. Hartenstein Lee E. Tayler 

A.D. Hinckley A. 8. Turner, J 

Charlies aupT M.N. Waterman 


R. M. Zabe 


conference for 
Coast Zone 
Chairmar Benjamin Electri 


Des Plaines, I 


Cenference Executive Committee 

Chairman, Commonwealth 
Adams St., Chicago, 10 
hairmaen, IDinois Bell 
Washington St.. Chi 


Ralph G. Raymond 
Edison Ce 72 N 
( P 
Telephone Co, 208 W 


Pederson, Vice 


ago, I 
Glenn G. Boyd 
PROCEDURES 


Council 


AND POLICIES — Analys for 
current procedures and policies and 
make recommendations 

Chairman, Curti« Lighting 
Co. of Canada, Ltd., 19 Ballantyne Ave., Mon 
treal, Que 


Duncan M. Jones 


George R. Baumgartner C. H. Goddard 
OG. W. Beals Dana W. Rowten 
George 8. Evans Hoyt P. Steele 
Lae E. Tayler 
PUBLIC RELATIONS AND INFORMATION — 


To prepare and disseminate information 
om plishments 


about 
the activities, « programs, ot 


ectives and policies of the Society and about 


marcH 1952 


he place f tluminating engineering in mod 


ern society; to formulate and submit public 


relations policies and plans for the Society 


J. 8S. Sehuchert, Chairman Light 


435 Sixth Ave, Pittsburgh, Pa 


Duquesne 
Albracht Roy Palmer 
| ( Voper 
H Greer 
A Hobbes 
James K rieger 
I 


P. Labey 


Section a « 

F Bischofberger 

Frances Black George C. Mittauer 
Gordon Brown Robert Morris 
Hayden E. Carney G.T 
ronald T. Carter 
Brooks Chassaing Earl J. Norris 
©. O. Christensen W._ F.C. Nottelman 
Ralph E 

B.M 


Nelson 
Ira Newman 


Crockett Osborn 
Henry Osborne 
J. Mitchell Davis Fred 8. Perkers« 
Harold Eckert Blair E. Plows 
CO. Grennis J. H. Rich 
Ohauncey W 
Allan A 
J.D. Stepher 


Davis 


E Hanley 
Theodore 8. Harmon Steits 
Jam DD. Harrison 
Paul BE. Keys r. 8. Taylor 
Roy H. Kreyser Edwin H. Vous 
Arthur P. Larson FS. Walters 
Henry Lushingt 
R. W. Lyon 


George A. Watters 
Thomas J. Whalen 
Brett G. Manlove Darcie H. White 
Charlies W. McFee Edward KR. White 
Ho MeMasters C. 8. Witcher 


RESEARCH 


Ss. B 


FUND 
Williams 


(Selleit ation) 
Chairman. Sylvania 
In 1740 


Electric 


Broad way New York 


RESIDENCE LIGHTING FORUMS — To reacti 
expand residence lighting forums 
suggest programs for meetings, revise Guide 
for Residence Lighting Forums, and conduct s 
National Residence Lighting Forum Confer 
ence im connection with the National Technical 


vate and 


Conference 
Electric 
York 


Chairman, Sylvania 


1740 


Jan Reynolds 

Preedocts, In 

N.Y. 

Jacob Blitzer 

Mary E. Dodds 
lian E. Eddy 

Myrtle Fabsbender 


Broadway, New 
Caroline E. Horn 
Robert R. Lusk 
Ruth Morris 
Presbre 
Marearet Salter 


Mary Taepke 


Priscilla 
Mar ove Gale 
SUSTAINING MEMBERSHIP — To obtain addi 
tional Sustaining Members 

Chairman, P 
1000 Chestnut St 


( ‘ Shotwel 


adelphia Ele 
Pa 


Philadelphia 


Paul F. Kenffman Walter Wildemaa 


Regional Representative 


eslie Innis 


Section end Chapter Representatives 
William A. Biser R. M 
joe L.. Booker wid 
Clinton V William C. Mutchler 
Cecil L. Cannon J. ©. Nickerson 

F H. Charch Joe A. Noser 

EF. E. Coleman H.V 
G. Congdon \ 
Henry J. Damm Caril 
Ira G. Deitrick Harris Reinhardt 
Elmore J. Duffy T. M. Salisbury 
John 8. Eccleatone J. R. Smith 


Love 
Montabone 


Brown 


Oerting 


Staal 
‘rederick A. Stewart 
Fulton J. Denis Theriault 
Jess ID. Thomas 


E. A. Farge 
George G. Pletcher 
C.K 
Edward H. Griet 
M. Hamilton L. C. Twitchel 
Robert H. Hamilton Don F. Varner 
Elbert A. Hawkins JM. Wickett 
George M. Hooks Donald D. Wood 
EB. W. Hubbs 


TASK COMMITTEES 

TASK COMMITTEE ON ADVANCE PLANNING 
program, publica 
classifications and 


study the operation 


— To 


tion activities, membership 


Committee Personnel for 1951-1952 


financial structure with a view of its immediate 
and long-range objectives and to make recom 
mendations to Council 
©. C. Keller, Chairman, Holeophane Co $42 
Madison Ave. New York, N. ¥ 
L. H. Grav J E. Mueller 
Duncan M. Jone E. M. Strong 
A. H. Manwaring MN. Waterman 

J. FP. Whitehead, Jr 


TRUSTEES, 1.5.5. HEADQUAR S RETIRE. 

MENT PENSION PLAN 

‘ H. Goddard, Chairman, Sylvania 

Products, Io 1740 Broadway, New 

N.« 

R F Hartenstein Walter Sturrock 
Marshall N. Waterman 


Electric 
York 


TECHNICAL COMMITTEES 

AVIATION LIGHTING — To study the applica 
tion of light and lighting to the spaces and 
functions involved in the operation of aircraft 
RK. C. Blatt MeGraw Hill Publish 
me 30 W. 42nd St.. New York, N. ¥Y 

Db. C. Miller, Vice-Chairman Secretary, General 
Electric ¢ Nela Park, Cleveland, Ohio 


Chairman 


James F. Angver Charles N. Laup 
FC. Ashe Al 
J. 8. Bartow D. >. Little 

H. RK. Blackwel R. FE. Madigan 
Frank 8. Brady (. O. Martin 

F.C. Breckenridge N.H. Melntyre 

A. H. Clark WE. K. Middleton 
+. K. Clement Lewis B. Moore 
Harry A Cran 
Roy E. Dablir 
Irving Fagin J.¢ 
WC. Pisher A. Pennow 
W. E. Poisor H. Pre tor 
Kurt Franck A. Rugee 
Paul H. Greente C. Simpson 
J.D. Hall G. Slauer 
Paul H. Hildebrar RK. F. Stefany 

K. E. Hollingewort! L. ©. Vipend 
John P. Hoxie Martin Warskow 
GM. Kevern F.C. Wiekler 

FP. P. Labey A. B. Winters 


Lewis 


G) Nordquist 
Ceeill Paslay 


Pearson 


CIV. DEFENSE, LIGHTING FOR—To 4p 
praise and report on special lighting problems 
onnected with emergency military operations 
ivilian defense and pro 
shelters 
mobile 


that directly 
such as equipment for bomb 
vehicular lighting 
facilities for use in 


imvoive 
tection 
street and 
self contained ighting 
bombed areas, and emergency lighting devices 
to movement in the event of 


and visual aids 
power failure 

Lighting 
Detroit 


» Chairman, Publi 
Atwater St F 


I J. Sehrenk, ¢ 
Comm issior i174 
Mich 

JW. Batemar Co 
erel leetric ¢ Ltd 165 


Canadian Gen 
Dufferin St. To 


Ohairman 


ronto, Unt 
Potomac Ele« 
Wash 


Harry Grattan, Vice Chairman 

tric Power Ce th & E Ste. N. W 

ington D ‘ 

John Walsh, § 

T. VW. Birt 6G. D. Mills 

R. R. Brown, Jr IC. Nickersor 

K. FE. Hollingsworth Kirk M. Reid 

KR. R. Jackson R. G. Seott 

W. F. Little T. H. Shepherd 
Hi. E. Stafford 


Lighting Advisers for the East Coast 

General Electric Co 
0 Lexington Ave New York, N.Y 

Paul Manchester, Vice-Chairman, Blackstone 
Valley Gas & Electric Co., 55 High St, Paw 
turket, R. I 

FE. ft. Diggs 

8. L. Dramm 


R. M. Hoot 


s ¢ Forbes. Chairman 


Roy A. Palmer 
R. P. Teele 
Frank Wyatt 


Lighting Advisors for the Weet Coast 
D> M. Pinel K_ E.. Hollingsworth 
T. H. Shepherd 
COLOR AND ILLUMINATION — To study, evel 
uste and report on the effect of color in rela 
tion to the art and science of illumination 
Raloh M. Evans, Chairman, Eastman Kodak 
Company, 65 Kodak Park, Rochester, N Y 
Continued on page 244A 
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...0f Industrial Fixtures 


_NO WELDED paprs... PARABOLIC REFLECTOR... 


A complete new line of more than 150 models in three 
basic price ranges featuring parabolic reflector for maximum down light 


lamp cut-off of 


15 


= 





normal 


which is in excess of all laboratory requirements, 


and toughest possible resistance to oxidation 


There are no welded 


parts—sections are phosphatized and finished before being assembled with plated screws. 


finish 


All porcelain, porcelain reflector only, 
or all hi-baked enamel. Available in 
all white porcelain or paint on special 
order 


Satin aluminum enamel with hi-baked 
white enamel reflector, or porcelain 
reflector. Available in all white porce- 
lain or paint on special order. 


Satin aluminum enamel with hi-baked 
white enamel reflector having a re- 
flectance of more than 86%. 


Satin aluminum enamel with hi-baked 
white enamel reflector, or porcelain re- 
flector. Available in all white porce- 
lain or paint on special order. 





models 


Two and three lamp conventional 
and slimline in every lamp watt- 
age from 40 thru 75, four, five, 
six and eight ft. lengths 


Two and three lamp convention- 
al and slimline, in every lamp 
wattage from 40 thru 75, four, 
five, six and eight ft. lengths. 


Two and three lamp 48” con- 
ventional only. 


Four lamp conventional and 
slimline, 48” (4-40 watt) and 
96” (4-75 watt or 8-40 watt). 





components 


Finest E.T.L. Approved bal- 
lasts, starters and turret sogk- 
ets having 5” lamp spacing, 


Finest E.T.L. Approved com- 
ponents with conventiogal 
white sockets having 3%” 
lamp spacing 


Components are same as Nada- 
lite series except Scotty has 
shallower channel to accom- 
modate narrow cross-section 
ballasts. 


Finest E.T.L. approved com- 
ponents with conventional 
white sockets. 


lanahiclaring Ca. 1919 PIEDMONT CIRCLE, N. E., ATLANTA, GEORGIA 
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tr power 
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n Electric 
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Benjam 
New York 


W. Corwin 
M Graves 
Paul E. King 
arter Lewis 
S. Mowry 
Dy Andrade I O' Neill 


lewoncryk Parks 


Stephens 
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dD. W or 


ENT DESICN— 
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LIGHTING MAINTENANCE — 7 ady the 
buting to maintenance factors 


al field studies 
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field 
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review 
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AND AIR CONDITIONING — 7 


Lighting in the Canning Indus 
Carl O. Ma 
Mie 


American Sectety of Heating 


bngineers 
hting Feandries 


LIGHTING DESIGN PRACTICR —’ 


HANDROOK REVISION — 


Lighting in Sheet Metal, Stamping, Folding and 


Shearing Industry 
“ r e Detroit Edison 


Licnrine 


TLETMINATION PRRPFORMANCE RECOMMEN 


DATICNS 


INELSTHIAL LicnTine — 


Supplementary Lighting 
W. H. Kabler. Chair 
tr Cort 1216 W 


Sub4 ommittes Public Health E.G 


Lighting in the Textile industry 
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Joho Fitzpatrick Self-Service 
Store in West Chester, Pe 
Wakefield Pecemekers, 1 6 
©.¢; on ceiling mounting 











Lighting counselors of the Philadelphia Electric Com- 
pany achieved a fine degree of lighting effectiveness in 
these two store installations. The Gilbert Store meas- 
ured 50 footcandles throughout, with 125 footeandles 
under the Spots, the Fitzpatrick Store 65 footcandles, 


each measured after 300 hours of operation. 


Wakefield Grenadiers and Pacemakers are of a popular 


louvered design that provides a direct-indirect light 


W. EB. Gilbert, Plombing and 
Heating, West Chester Pe 
Wakefield Grenadiers with 


Spots; 10°60" oc; 5” suspension 





distribution. They give effective over-all illumination, 
and at the same time lend a sparkle to merchandise that 
stimulates customer interest. Louvers provide 35° 


shielding normal to the lamps and 25° parallel, 


Each type of luminaire is available in stem, canopy, 
and on-ceiling models, in four or eight-foot units or in 
continuous runs. They're designed for easy installation 


(a one-man job!) and are economical to maintain. 


~ 
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KEEP LIGHTING EFFICIENCY UP! 


with New 


JEFFERSON TRANSFORMERS 


For Mercury Vapor Lamps 


Correctly and specifically designed for 
modern lighting service—Jefferson Trans 
formers provide the proper starting and 
safe operating voltage and current for 
long-lite, 


They 


lowest cost lamp performance 
are made in types tor pole or wall 


mounting, pole top, pole base or vault 


installation 
Designed by transformer specialist en 
that has de 


gineers and by a company 


voted over 4S years to this one 


type 


product these transformers keep 


your mercury lamp lighting efft 


ciency up and maintenance down 


NOTE THESE IMPORTANT FEATURES 


@ Accuracy of design for correct control of 


voltage and current 


Deep drawn, one-piece steel case galvanized 
and finished with weatherproof paint 

Flexibility—The same transformer may be 
used for mounting on a wall or pole—end 
Adaptor fits any pole top 
diameter. Reduces 


by means of an 


from nm fo 4-48" 
stock to be carried 

Types for areas where 
below 20°F. 4300-volt 
sures starting the 


temperatures reach 
open secondary in 


lamp 


Selection of three primary voltage taps to 
matching of circuit voltage 


for the best possible lamp performance 


permit close 


For complete 


mounting 


specifications, details and 
recommendations 


new Bulletin $21-5 


ure for 


JEFFERSON ELECTRIC COMPANY . Bellwood, Illinois 


In Conede 


Canedion Jefferson Electric Co., Utd., 384 Pope Ave., Toronto, Ont 


NATINGE 


Transformers fur 
multiple or series cir- 
cuits may be mount- 
ed on pole or woll. 


Same type transform- 
er with Adoptor for 
pole-top mounting 
Adaptor fits any pole 
from 2%%-in. to 4-in. 
diameter 
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Task Matched industrial lighting plus “Springlox... 


only BEN7AMIN Wlagua Jip. tall 
bring you Lotte / 


No other T12 Slimline System is so cometete! No other lighting system has 





"Springlox” Lampholders! Only Benjamin “Magna-Flo” Systems bring you Boru 


these advantages. so important to BETTER SEEING and QUICKER MAINTENANCE, 


FREE DATA BULLETIN AD5705 brings you complete “Magna-Flo” specifications 
and details of the hundreds of “Magna-Flo” combinations which make possible lighting 
to MATCH ANY INDUSTRIAL SEEING TASK! Benjamin Electric Mfg. Co., 


Dept. |, Des Plaines, Illinois. 


for BETTER SEEING.. 


| Task Match arn 


“ get BETTER seine, because the “Magna-Flo” Line is so complete 
bw you can always epecify unite which are MATCHED TO THE SHRING 
rasn' No need to settle for “second choices” of substitute sizes and 





types! Just three channels and four reflectors form the basis for 
Wt NDREDS OF COMBINATIONS! Assembly lines of drafting tables, inapec- 
tien of production lighting, lighting for the discernmen of fine detail or 
adequate light for larger work whatever the seeing task, it can be 
MATOMED with “MAGNA-FLO 
48", 72" end 6" with 2 of 3-lamp “Springton 
ANNE TS or CONTINUOUS LINES 
A e INDIVIDUAL UNI 
— ae tor with APERTURES. LOUVERS. COVERS or SHIELDS 
aer — Suspended by CHAIN. CONDUIT, CABLE, SINCLE 
te ROD. CEILING or TWIN-ROD 


for QUICKER MAINTENANCE... 


ee . I 9 
Spring Ox Lampholders 


There's nothing bhe thes rugged, all-metal, patented Benjamin fluores. 
cent Lampholder for que kon, quick -out lamp servicing that speeds up 
relamping and MMpProy es re Hleetor maintenance Springlox rms one of the 
important exclusive advantages that make “Magna-Flo” Systems out- 
standing. tis a “wacsa-eto” pits that costs noTHiNG EXTRA! in addi- 
tien to its maintenance speed-up features, “Springlox” assures (1) 
compceTe sarety from lamps dropping out of being loosenc d by vibra- 
tion, because it om self-adjusting for slight differences in lamp lengths; 
and (2) NeVeER-PAtING sapeTY Contact because of a built-in “easy- 


make, casy-break” circuit switch 
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BETTER 
FOR AIRPORT RUNWAYS 


solves critical lighting problem 


r skills is vividly 


ned engineering and manufacturing 
airport runway light lens, lustrated 


4 previous runway lights, specifications 


nett any lenses of previ yus design. In collabora 


through research, experiment 


inecers, K IpPp spec talists 


produce ns that fully meets or exceeds all 
fulness displaved in developing this airport 
g the answer to a vexing illumination 


nvolves lenses or color filters for con- 


for transmitting any selected portion of the 
glad to help you find the lens pattern and 


¢ resuits you want 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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NOW...a new, all-purpose 


attractive surface-mounted 
Silver-spot installations 





incandescent downlight— the SILVER-SPOT 


For a really new approach to com- 
mercial and residential lighting try 
the versatile, new Silver-spot down- 
light. 

Combining the inherent effi- 
ciency of the 100-watt, A-21 silvered- 
bow] lamp with the precision light- 
control of a unique, built-in reflector, 
Silver-spot units eliminate glare and 
wasted spill light . . . produce more 
candle power than equipment using 
150-watt reflector or projector 
lamps. Silver-spots offer these 5 big 
features: 


1. Low Cost — Silver-spot units require minimum initial investment 
. offer lower lamp-renewal costs than any comparable unit. The 


100-watt silvered-bow] lamp uses less energy . generates less heat. 


2. Compact . . . easy to install — Recessed Silver-spot units fit into an 
opening 51%” deep by 914” in diameter. Surface-mounted Silver-spot 
units project only 312” below the ceiling 


3. Easy to maintain Silver-spot fixtures can be relamped without 


removing louvres or handling fixture parts. A new lamp restores unit 


to initial efficiency. 


4. Comfortable lighting levels 
pletely shielded light source. Louvre provides 45° shielding of reflector. 


Silvered-bow] lamp provides com- 


5. Selective light distribution 
changed to provide either floodlight or spotlight distribution. In 


Silver-spot units can be quickly 


either case, light output exceeds that of fixtures using 150-watt re- 
flector or projector lamps. 


Send for complete details — mail this coupon, today. 


vray 


ALWAYS... 


the best In lighting 


MARCH 1952 


SKYLIKE Lighting, Inc. —a Silvray-associated company 
104 West Main Street 
Bound Brook, New Jersey 
Gentlemen 
Please send me further information on the new Silver-spot downlight unit. | om 
particularly interested in lighting for: 
] offices ) schools [ 


commercial buildings homes 
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PLASTIC LOUVRE 


Here's a new dev elopment in lighting: A plastic louvre with 
45° x 45° cut off for efficient vertical illumination and low 


brightness diffusion at high angles. 


GRATELITE is the FIRST plastic louvre made in sizes UP 
to 48" long. It provides excellent shielding with maximum 
light output. With GR ATELITE, fixtures and surroundings 
are more attractive. Strong, lightweight GRATELITES are 
p or discolor. Easy to clean. Easy to 


durable; wont war 
Available in 


install on single fixtures or complete ceilings. 


opaque or transparent densities. 


For complete information, con- 
tact your nearest GL TH resident 


engineer today. 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MO. 


— 





marcn 1952 


x 


Above Re« essed Troffer with 
GRATELITE 


Below: New Futurliter with 
GRATELITE 
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CHICAGO NATIONAL TECHNICAL CONFERENCE 


EDGEWATER BEACH HOTEL 


SEPTEMBER 8-12, 1952, 
CHICAGO, ILLINOIS 
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LIGHTING 
EFFICIENCY 


35° crosswise, 41 
lengthwise shielding 
combined with high 
utilization. 


ONE PIECE LOUVER 
Punched and formed in one 
piece with continuous outer 
frame for lasting rigidity. New, 
simplified hinging reduces 
maintenance. 


UNIQUE COUPLING PLATE 


@ Lets light pass from one unit to 
next for more uniform 
brightness throughout the run. 
Wide open wireway for fast 
splicing. 

Simple, bolt-together coupling. 


VERSATILITY 


For any type ceiling. 

1, 2 or 3 lamp rows. 

4, 6 or 8 ft. lengths. 

Standard fluorescent or slimline. 
Varied bottom treatments, 
including louvers, diffusing glass, 
flat or curved lenses. 

Matching Spot-a-Lites available. 


GARDEN CITY PLATING and MFG. COMPANY 
1760 North Ashland Avenue 


CHICAGO 22, ILLINOIS 
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How to make these ads work for you 


, all feature Light Light Conditioning ads to follow, can help to improve 

) big-cir- lehting standards in your area—if you tie in with a Light 

ost, Better Conditioning program of your own 

They are For full information on how to plan a Light Condi- 
tioning program, call your G-E lamp District Office, or 
write Lamp Division, General Electric Company, Nela 


r series of Park, Cleveland 12, Ohio 
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THE OFFICER 

moulded plastic louver with choice of 31° or 45° 
shielding. For two, three or four 40-watt lamps, or 
Slimline lamps in lengths from 48” to 96”. 


America's finest fluorescent fixture for interiors of 
distinction. Streamlined and gracefully proportioned 
Translucent plastic side panels, one-piece injection 


THE STRATOLINER RECESSED TROFFERLITE 


Leader troffer fixtures offer versatility of lighting 
design and high light values. Shown here with 
matching incandescent spotlight. Trofferlites are 
available with a wide variety of glass or specialized 
lenses, also in louvered, baffled and open styles. Com- 
plete range of lengths, choice of regular or shallow 
depth, 12” or 24” width, for from two to eight lamps. 


This heavy-duty, all-steel unit offers every- 

thing desired in an industrial fixture. Dura- 
ble, strongly built, neat in appearance, easily ser- 
viced. Reflector finished in baked enamel or porcelain 
enamel (RLM approved). Available in open or 
closed end style for two or three 40-watt lamps, or 
two 85-wart lamps. 


Sold and installed by the better 
electrical dealers and contractors 


Va Sonica Nol Lighting Equgomend Manifaciuur 


LEADER ELECTRIC COMPANY ® 3500 North Kedzie Avenue © Chicago 18, Illinois 
Leoder Electric—Western: 800 One Hundredth Avenve, Ooklend 3, California 
Compbeli—Leader, itd.: Brantford, Ontorio, Conode 
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ABOLITE 
SERVICE 
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A new idea in reflectors! The new ABolite All- 
Purpose YARDLITE is a complete unit ready to 
install either outside or inside. 

Packed with each YARDLITE reflector are pipe, 
elbow and bracket for outdoor installation, pins 
flat mounting plate for indoor installation. 

If at any time you want to switch the light from 

atside to inside, or vice-versa — simply change the 
mounting bracket. Nothing extra to buy—no fuss, 
no bother. YARDLITE offers more value because 
it has more uses. 

YARDLITE is available in 12” and 14” reflectors 
finished in ABolite Lifetime Porcelain Enamel 
popular “Whiter than White” inside, forest green 

outside. 


Write today for full information! 


ABOLITE 


“gh ty DIVISION 


THE JONES METAL PRODUCTS CO, West Lafayene, O. 
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NOW! PLEXOLINE® FLEXIBILITY 
WITH NEW LOW BRIGHTNESS 


The introduction of Day-Brite’s Plexoline system in 


1950 made headline news in the lighting industry 


Now Day-Brite announces a new Plexoline develop- 
ment to meet the increasing demand for low bright 


ness luminaires 


The new HINGED LENS PLEXOLINE is a 2-lamp 
fixture, equipped with Holo 
phane Controlens*® No. 9015, 


fitted into a hinged frame 
HINGED LENS PLEXOUINE is a new addition to the famous 


A separable hinging arrange- 
2 circular units 


Plexoline system. Combined with Plexoline 
ment allows hinging from 
A, : j and adapters, this new linear unit permits unlimited light- 
. ‘ slere re- ; 

either side of complete re ing patterns—curves, circles, angular patterns, abstract de- 
moval for easy maintenance signs—with the most advanced low brightness qualities. 

- Plexoline Circular Units 
Available in eight-foot and —Adjustable and fixed 
accent units with lumi- 
nous sides. has a low surface brightness and high light trans 


All Plexoline linear sections are equipped with 
' bed gl Albalite glass, whi 
four-foot sections for Slim- ribbed glass side panels of Albalite glass, which 


line or Fluorescent lamps, the Mission properties 


HINGED LENS PLEXOLINE is recommended for sur- 1. 
Full information and data on the new HINGED 


face mounting only and top reflector plates ate Lens PLEXOLINE are available on request. 


furnished for 100% direct distribution of light. Write today to the address below. Heres, 
ioe 
caves 


CASI ISS 


*® Holophone Company 
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DECIDEDLY BETTER 


Day-Brite Lighting, Inc., 5432 Bulwer Ave., St. Louis 7, Missouri. D BR | E 


In Canada: Amalgamated Electric Corp., Led., Toronto 6, Ontario. Lighting fit Nits 


Distributed nationally by leading electrical wholesalers. 
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Lower your lights 
for lower maintenance costs 


men and a crane to maintenance overhead 

shts is like sending fwo men and a tractor fo carry a 
wrench. For efficient servicing of high-bay lights, there is 
no faster, safer means than THOMPSON disconnecting and 
lowering hangers! 

' costs come down with 
safety records ore set by sd 
THOMPSON hangers ‘r 


31 contro! is exer al 


verhead lights by ost! f 
neans install THOMPSON 


hangers and save money! 
Write today for CATALOG No. 50 for complete details 


1. OISCONNIECT 3. Senvict 4 REPOSITION 5. REPEAT 


Cleveland 14, Ohio 
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= AMMUNITION 
= FOR YOUR OWN PRIVATE 


WAR ON WASTE 


@ Combat the costly accumulation of dirt and dust on lamps and 
fixtures. This handicap retards Productivity, absorbs up to 50% of 


your light paid for through electric bills. 


@ Combat the waste of changing fluorescent and incandescent Lamps 
individually. This haphazard method interrupts Productivity, in- 
vites work spoilage, and is proved to be unnecessarily expensive. 


Champion offers 3 Plans to cut these wastes. Each Plan is engineered 
to save money — to establish normal year ‘round lighting efficiency 
— to attain the maximum in operating economy. All 3 Plans, com- 
plete with formulas, charts and practical examples, are available for 
immediate use and permanent reference in Champion's convenient 
“War on Waste” File Folder. It's yours for the asking, without cost 
or obligation. Simply fill in the Coupon and mail. 





Mail Coupon To 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP CO 


MEANS THE BEST IN LAMPS 


Name Title 
Company 

Street 

City State 


L, 
See eee eee ee ee ee ee ee ee ee ee ee oe 
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Is YOURS The Latest?... 


— You can't be sure vou have 
all the facts about lighting 
unless vou have a copy o 


- “LIGHTING "Second Eto 
, FIXTURES LES. 


" snd LANTERNS LIGHTING 
l HANDBOOK 
} 1952 


ORDER NOW! 
Publications Office 
Send tor owr New Catalog of over 100 Designs 
Adnan titebiine Wenghen 1162 W on ILLUMINATING ENGINEERING SOCIETY 
1860 BROADWAY NEW YORK 23, N. Y 


Cincinnati 3, Ohic 











SUNBEAM BUILDS LIGHTING FIXTURES FOR EVERY PURPOSE 


Industrial plants are building for greater rates of production, 
business offices have more urgent demands for speed and accuracy, 
stores and markets are enhancing sales appeal. Sunbeam builds 
photometrically designed luminaires which meets the requirements 
of these various seeing tasks. For the most advanced illumination, 


consult a Sunbeam engineer on your next lighting problem 
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POWERSTAT 


Light Dimmirig Equipment 


Properly controlled, light is an effective means of creating ony 
desired atmosphere, ond nowhere is this more important then in 
places of worship. In planning and building the Holy Family Monas- 
tery, no effort was spared to provide a physical plant ideally suited 
to help accomplish the purposes of this religious institution. 
POWERSTAT Light Dimming Equipment was the logical choice to con- 
tro! both the general illumination and the downlights over the altars 
in the public ond private chapels. The compact POWERSTAT dimmers 
cre installed in convenient locations for dimming, brightening and 
blending the lighting intensity to concur with the progress of the 
religious service. Controlled light can be used to advantage in every 
school, church, theatre, restaurant, social organization of anywhere 
people gother together. There is a POWERSTAT Dimmer just right for 
each application and budge’. Manvally-operated and remotely con- 
trolled motor-driven blies ore lable. Any model con be 
readily installed in new or existing circuits. Learn more about the 
odvantage offered by POWERSTAT Light Dimming Equipment. Send 
todey for fully illustrated litercture. 


tue SUPERIOR ELECTRIC co, 2 E& 
ae) 


BRisToOl CONNECTICUT 





$032 DEMERS AVE., BRISTOL, CONN, 
Please send information on POWERSTAT Dimmers. 


NAME 

POSITION. 
CO. NAME 
CO. ADDRESS. 
CITY. ZONE STATE 
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There's a reason behind... 


the PATTERN of SOLA FIRSTS 


Throughout the young life of the fluorescent 
lighting industry, one pattern has clearly 
repeated itself over and over again..." The 
Engineering Improvements in Ballasts 
Come from SOLA.” 


CONSTANT WATTAGE OUTPUT ’ Friends have asked. “Why?” We can only 
answer... “SOLA’s engineering siaff is a 
group of perfectionists ... they always 
want to do-it-better.” This attitude of being 
sure that even SOLA ballasts can be im- 
proved, has given birth to many “firsts” . . . 
three of the most important are presented 
here. 


SOLA engineers are constantly exploring 


Want to keep informed of new SOLA ballast developments? 
SEQUENSTART SERIES CIRCUIT Write to us requesting that your name be placed on Ballast 
Technical Mailing List C 


SOLA Sequenslarl Swe: Wezx 








enecwece BALLASTS 


. * Cold Cathode Lighting * Airport Lighting * Series Lighting * Luminous Tube Segrs 
wer @ tro © § st Systems © ete © SOLA ELECTRIC CO. 4633 W lér Chicego 50, tlineis 
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Se an erate 


ANd Heres 


CERTIFIED 
BALLASTS 





Re - a all Na lt ay 





Conservation and efficient use of critical materials is now of vital 
importance to our national defense. 

This adds a new reason for insisting on CERTIFIED BALLASTS in 
all fluorescent fixtures. For CERTIFIED BALLASTS always assure 
highest fluorescent efficiency and economy of operation. 

CERTIFIED BALLASTS are tested by Electrical Testing Laboratories, 
Inc., which certifies they meet the precise specifications that assure 
efficient operation. 


You can tell a CERTIFIED BALLAST by the shield. 
Co l nfo ion on th s of CERTIFIED 
gr s ~ BALLASTS available from each participating manufacturer 


may be obtained from Electrical Testing Laboratories, Inc., 

: East End Avenue at 79th Street, New York, New York. 
CERTIFIED : Participation in the CERTIFIED BALLAST program is 
y open to any manufacturer who complies with the require- 
ments of CERTIFIED BALLAST MANUFACTURERS. 


led BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, OHIO 








so simple to install, you put it up 


RGM Cdl of the Package / 


new “room-size” systems . completely pre-wired « new “plug-in” channels 


CENTER CHANNEL 
3 instatied trst 


SIDE CHANNELS 
are ther mounted loosely 








SIMPLICITY is the keynote of this newest Benjamin Lighting System 
Ultra-modern “Grid-Lite” provides the high lighting efhciency, quality 
diffusion and proper shielding so needed for schoolrooms, stores, draft- 
ing rooms, ofhces and similar workspace. With “Grid-Lite” you get that 
wanted “ceiling of light” effect economically. This is made possible 
by a simply-constructed, pre-wired grid arrangement of lamps and 
channels, with light-diffusing, easy-to-clean shields of translucent plastic. 
PRE-WIRING plus “PLUG-IN” CHANNELS, as shown at left, make “Grid- 
Lite" extremely simple and inexpensive to install. “Grid-Lite” is simple 
to specify, too. An entire 16’ x 24’ “room-size” system, including all 
channels, ballasts, shields and fittings, may be ordered by ONE CATALOG 
NUMBER! In addition, combinations of 2 or 4-lamp “sub-assembly” sec- 
tions may be specified for rooms of other sizes 

Get complete details by writing for FREE “Grid-Lite” DATA BULLETIN 
Address: Benjamin Electric Co., Dept. I, Des Plaines, Illinois. 


CHOICE OF LAMPS and BALLASTS! “Grid-Lite™ is available for 96°, 7 
Ti2 Slimline Lamps, with 425MA or 200MA ballasts tor low brightness lamp of 


sold exctusively through electrical distributors 





